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MISSION 


Tin*  Air  Force  Human  Resources  Laboratory  (\HIRL). 
wiili  headquarters  ai  Brooks  \FB.  Texas.  is  mu*  ol  six 
laboratories  reporting  directly  to  \ir  horn*  Systems  (.ommand 
(AFS(').  AFHRL  plans  ami  executes  tin*  l  S \F  exploratory  and 
advanced  development  programs  in  manpower  and  personnel, 
education  and  training,  simulation  and  training  devices, 
logistics  am)  group  aspects  of  human  factors  engineering.  I  lie 
Laboratory  also  develops  demonstrations  ol  advanced 
simulation  and  training  delivery  systems  hardware  and 
software  technologies  and  provides  technical  consultation  and 
support  of  analyses,  studies,  research  and  development 
planning  and  conceptual  study  efforts.  Laboratory  research  also 
supports  exploratory,  advanced,  and  engineering  development 
projects,  equipment  procurements,  modifications,  lest  and 
evaluation  programs,  and  systems  acquisition  programs  where 
the  intended  end  product  has  hr  man  performance  a>  an 
integral  component. 

The  AFHRL  mission  is  related  to  all  functional  areas  ol  the 
Air  Force  since  there  is  no  area  that  escapes  the  requirement  lor 
trained  and  qualified  personnel.  The  Laboratory  executes  its 
mission  through  its  research  and  development  (R&D)  programs 
in  training  and  personnel  systems  technology.  I  hese  include 
manpower  and  personnel  H&O  programs  in  selection, 
classification,  retention,  force  structures  and  force  utilization; 
education  and  training  R&H  programs  in  technical  training 
flying  training,  and  crew,  group,  team,  and  unit  training; 
simulation  ami  training-device  R&D  programs  to  develop  (light 
simulators  and  maintenance  training  simulators:  am)  logistics 


and  human  factors  R&D  programs  in  weapon  systems  logistics 
and  combat  maintenance. 

Of  prime  importance  in  the  \MIRL  mission  i-  the 
development  of  timely  information  and  analytical  techniques 
for  management  am)  polirv  decision  makers  on  personnel 
planning,  selection,  training,  and  weapon  systems  support. 
This  information  is  especially  related  to  changing  conditions 
such  as  a  drawdown  or  buildup  in  personnel,  introduction  of 
new  weapon  s\  stems,  and  new  or  modified  operational 
environments.  Since  the  largest  single  item  in  the  Department 
id  Defense  budget  is  the  cost  ol  personnel,  and  their  training 
and  administrative  support,  there  i-  a  greater  possibility  lor 
cost  savings  from  the  human  resources  technology  area  than  in 
all  other  leehnologv  areas  combined  — and  such  savings  tend  to 
he  cumulative  over  the  years,  thereby  producing 
disproportionatclv  high  returns  from  the  modest  investment  in 
training  and  personnel  systems  technology  R*\  IF 

More  iiisporlantlv .  since  only  people  can  lormulate. 
implement,  and  moditv  the  objectives,  strategy,  and  tactics  that 
ensure  \ir  Force  superiority  over  any  adversary,  human 
resources  leehnologv  fia>  the  potential  and  awesome 
responsibility  to  contribute  substantially  to  the  operational 
success  i>f  all  \ir  Force  elements.  Thus,  advanced  human 
resources  technology  applications  can  hi*  a  real  force  multiplier 
to  the  extent  that  it  can  produce  the  means  lor  improved 
personnel  acquisition  and  utilization,  enhanced  training,  and 
enhanced  weapon  systems  periormanee  in  combat. 
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"Our  elfeeliveness  in  the  end  is  elearlv  a  (unction  til  the  effectiveness  of  our  hardware  and  the  qualilv  ol  the  people  that 
operate  and  maintain  il.  .  .  .  If  we  are  to  succeed  in  leveraging  the  technological  advantages  that  we  possess,  we  must 
devote  more  ellorl  and  resources  to  the  personnel  who  will  make  that  teehnologv  effective  as  a  deterrent." 


Waller  l.aRergc 
Depulv  l  nderseeretarv  of  Defense. 
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MESSAGE  FROM  THE  COMMANDER 


Colonel  Ronald  \\ .  Tom 


IX  <•  con  i  in  lie  lo  face  a  lime  of  testing  for  our  country . 
The  rising  tide  of  national  concern  over  war  readiness  and 
mili(ar\  preparedness  is  of  overwhelming  importance  to 
the  survival  of  our  countrv.  Our  goal  is  the  maintenance 
and  improvement  of  our  ability  lo  deter  war  through 
strength,  and  our  ahilitv  lo  win  should  war  prove 
neressarv.  \ll  the  goals,  objectives  and  strategies  are  for 
naught  if  tliev  do  not  focus  on  the  central  themes  ol 
readiness  and  combat  success. 

Readiness  has  three  principal  components:  people, 
hardware,  and  the  command  and  control  structure.  The 
components  must  he  in  perfect  synergism  to  optimize  the 
formula  for  combat  success.  In  this  regard,  the  Mr  Force 
Human  Resources  l.aboralorv's  research  and  development 
(Hslll)  goals  seek  lo  enhance  the  people-hardware  match 
through  the  development  of  alternate  new  technologies 
that  prov  ide  options  for  our  leaders  in  the  arena  ol  world 
affairs. 

The  decreasing  applicant  pool  ol  service-eligible 
personnel  makes  the  effective  use  and  retention  ol  in- 
service  personnel  critical  during  the  I'lRIIs.  Our  R&I) 
iiiii-I  continue  lo  he  directed  toward  attracting  and 


retaining  tpialilv  people.  The  ability  lo  forecast  force 
strength  is  essential  lo  defense  planning,  policy 
development,  and  budget  formulations.  Likewise,  the 
l.aboralorv's  Rsl)  in  the  area  ol  weapon  systems  logistics 
must  provide  a  sound  basis  lor  making  decisions 
involving  the  interaction  ol  manpower  and  hardware  in 
the  design  and  acquisition  ol  weapon  systems.  The 
l.aboralorv's  R&lf  program  in  the  area  ol  training  lor  air 
combat  tactics,  command  and  control,  and  the 
maintenance  of  our  equipment  must  ensure  I  .S.  air 
superiorilv  through  rllertive  use  ol  training  devices, 
methods,  processes,  and  the  development  ol  the  criteria 
and  the  methodologv  for  performance  measurement. 

In  short,  the  l.aboralorv's  R&l)  program  must  he 
responsiv e  lo  the  operational  needs  ol  l lie  Mr  Force,  must 
be  dvuamic.  and  must  be  constantly  updated  to  retied 
new  directions  dictated  by  emerging  technologies  and  an 
ever-changing  world  situation. 


RON  M.l)  VI.  TKRin.  Colonel.  I  S \F 
Commander 
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COMBAT  SUCCESS 


GENERAL  TECHNOLOGY  BASE 


CORPORATE  PHILOSOPHY 


Tilt-  direction  of  lli«*  VFHRL's  Research  and  Developineril  program  is  articulated  by 
three  major  thrusts,  each  representing  a  unique  and  vital  segment  of  Air  Force  human 
resource  needs.  This  direction  relates  positively  to  the  goals  toward  which  the  Laboratory  is 
working  rather  than  to  the  disciplines  from  which  the  Laboratory  develops  its  technology. 
Ml  three  of  the  major  thrusts  (Manpower  and  Force  Management:  Air  Combat  Tactics  and 
Training:  Weapon  Systems  Logistics.  Maintenance,  and  Technical  Training)  are  aimed  at 
development  of  technology  to  increase  the  ease  and  probability  of  combat  success  for  our 
lories. 

In  order  to  achieve  simpler  management  control  and  to  increase  productivity,  the 
Laboratory  has  been  reorganized  into  three  major  R&l)  divisions  (one  for  each  of  the  major 
thrusts),  a  Technical  Services  Division,  and  a  small  Headquarters  staff.  The  number  of 
work  units  has  been  reduced  from  2.‘>(l  in  FY  78  to  170  at  present.  The  intent  of  this  reduc¬ 
tion  is  twofold:  (a)  to  increase  efforts  in  selected  areas  to  achieve  the  critical  mass  necessary 
for  timely  development  and  implementation,  and  (b)  to  reduce  the  "overhead"  time  spent 
by  task  scientists  in  the  administration  of  both  in-house  and  contract  efforts  that  tend  to  be 
constant  regardless  of  size.  To  increase  the  efficiency  with  which  we  invest  technology-base 
funds,  not  only  in  the  \ir  Force  hut  also  in  the  Army  and  Navy  as  well,  we  began  during 
l'17't  to  meet  quarterly  with  the  Commanders  of  the  Army  Research  Institute  for  the 
Behavioral  and  Social  Sciences  (\RI)  and  the  Navy  Personnel  Research  and  Development 
Center  (NPRD(i).  Vie  have  integrated  our  programs  as  fully  as  feasible.  To  increase  the 
technical  quality  of  the  work,  and  to  seek  further  integration  of  the  program  across  the 
Laboratory's  Divisions,  we  have  charged  our  Technical  \dvisorv  Board  (consisting  ol  the 
Technical  I >i rectors  of  the  Divisions,  and  chaired  by  the  Chief  Scientist),  to  review  in  depth 
the  technical  aspects  of  the  program  twice  annually.  We  are  stressing  the  development  of 
new  initiatives  within  the  Laboratory  to  stimulate  innovative  wavs  of  achieving  objectives 
for  the  Mr  Force. 

Our  technology  base  is  common  across  all  programs  and  crosses  all  functional  areas  of 
the  Laboratory.  Perhaps  more  than  any  other  RXD  activity,  the  work  of  the  Air  Force 
Human  Resources  Laboratory  needs  to  be  undertaken  from  the  standpoint  of  both  vertical 
and  horizontal  integration  across  all  functional  areas  of  the  Mr  Force.  Nowhere  else  is  the 
probability  so  great  that  optimization  of  a  micro  part  of  one  functional  area  will  result  in 
suboptimization  of  the  total  Air  Force  system.  With  the  quite  necessary  predisposition  ol 
the  Mr  Force  toward  innovations  in  the  physical  sciences  and  engineering  leading  to  ever 
better  and  more  capable  hardware  systems  and  weapons.  R&D  on  Manpower.  Personnel  and 
Training  has  been  historically  unglamorous:  RsD  in  these  areas  has  been  assigned  lower 
priorities,  and  the  work  is  neither  well  understood  nor  deemed  to  be  ol  as  much  value  as 
hardware  RitD.  M  all  levels  the  tendency  is  toward  minimum  investment,  yet  there  is 
growing  or  idence  that  the  issue  of  ruanporror  availability  and  trainabilily  mar  be  one  ol  the 
most,  il  not  thi'  most,  limiting  factor  on  the  amount  of  Mr  Force  truly  available  in  the 
future. 
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M'HRI.  i>  developing  lechnologv  lor  \ir  lorn*  use  ( I )  lo 
acquire  and  manage  a  higldv  capable  personnel  lorn*.  (_!) 
lo  train  this  lorn*  to  use  and  effect  iv  el  v  support  their 
weapon  sv -terns.  and  (  M  lo  improve  aircrew.  ground 
ircw.  and  loial  svslem  combat  performance.  Tin* 
l.ahoralorv *>  RkH  program  is  organized  into  three 
technical  thrusts  as  follows: 

(I)  Ihe  Wun/MHirr  ami  htne  Management  thrust  aiin> 
lo  prov  ide  loch  mdogv  lor  effective  acquisi  I  ion. 
distribution.  and  management  o|  the  personnel  force. 
I  lii**  means  making  the  best  person-job  matches 
possible —  a  dillinill  task  considering  lln*  size  id  the  \ i r 
l  orn*  (>!<>. 000  uniformed  personnel  mi  1081).  and  tin* 
imparts  oi  economic.  social.  and  political  factors  on 
manpow cr  av ailahililv . 

(_’)  I  In*  Hr  (  nmfmt  hades  anil  training  thrust 
pro\  ide-  engineering  loelinologv  lor  flight  simulators  and 
trainin':  loelinologv  for  proper  use  of  these  simulators  in 
acquiring  and  maintaining  comhal  1 1> i n«x  skills.  The  aim 
i-  to  pro\  ide  the  means  lo  train  higlilv  elleeli\e  aircrews 
rapalde  o|  performing  as  well  as  comhal  veterans  who 
have  alreadv  -iircessfullv  flow  n  several  combat  missions. 

I  *)  Ihe  ll  etifian  ,S\/niis  l.npisfies.  Mainfenanee.  ami 
lethaital  Iraimm:  lliru-t  is  developing  lerhnologv  lor 
tech n nal  and  maintenance  training,  and  for  weapon 
'■v-tern-*  -npporl.  Ihe  loelinologv  permits  integration  of 


manpower,  training,  and  logistics  consideration-  into 
weapon  sv-tem-  design  ami  a« <] u i- i t ti i n  to  increa-e  ihe 
comhal  supportahi litv  of  fielded  sVstenis.  I  lie  thru-l  al-«> 
aim-  lo  provide  advanced  training  loelinologv  u-mg 
com  puler- based  instructional  sv.-ienis  a-  well  a- 
terhnologv  to  improve  the  performance  id  maintenance 
and  support  units. 

Mach  of  (lie  three  thrusts  is  described  in  greater  detail  on 
the  pages  that  follow.  Lach  i-  managed  principallv  bv  one 
o|  the  l.ahoralorv  *s  three  IU\  I  1  division-  located  near 
major  \ir  l  one  users  ol  the  lechnologv  developed  within 
the  thrusts. 

These  collocations  of  H\|f  efforts  with  the  users  of  the 
UvSh  produel-.  and  the  resultant  freipicnl  contacts 
between  I 1  and  u-er  personnel,  serv  e  the  pracl ical  goal 
of  ensuring  that  the  on-going  K<\|)  program  i-  not  onlv 
lechnicallv  -ouml.  hut  also  adapt  iv  e.  relevant,  beneficial, 
and  cost  effective  within  the  context  of  developing 
lechnologv  that  can  be  used  to  increase  the  ease  and 
probabilitv  of  l  S\l;  combat  success. 

lYchtiieal  KvaUialions.  There  were  mattv  management 
reviews  of  the  l.ahoralorv  during  I  ^  81.  as  there  are 
everv  vear.  and  one  major  technical  review  aimed  to 
asse—  the  (jualiiv  of  the  program  and  its  technical 
soundness.  Ibis  technical  review  is  conducted  through 
the  \l  IIKI.  lechnical  \dvisorv  Hoard  (I  \H).  which 


consists  ol  (lie  Technical  Directors  of  ilit-  tjiree  RxD 
divisions.  the  C.hiel  Scientist  as  chair,  and  a  secrelarv.  For 
each  of  the  three  thrusls.  the  TAB  is  assisleti  In  a 
tlifferenl  Research  Advisory  I’aoel  (RAP),  each  of  which 
consists  of  three  scientists  of  international  reptile  in 
relevant  substantive  areas  from  outside  the  Department 
of  Defense,  and  by  Kxlernal  Reviewers  (KRs)  who  are 
counterparts  from  the  corresponding  lahoratories  of  the 
other  Services.  The  initial  round  of  TAB/HAP/FR 
technical  reviews  was  based  on  a  week-long  meeting  with 
division  personnel.  including  espeeiallv  the  task  scientists 
aeluallv  conducting  or  monitoring  the  work  in  the 
specific  thrust.  As  a  "first  round.  the  reviews  were 
judged  successful,  but  a  need  for  greater  technical  (as 
contrasted  with  management)  detail  was  recoin  mended 
tor  subsequent  reviews  in  all  three  eases.  More 
importantly,  the  fienefits  of  the  progress  that  hail  been 
made  to  integrate  the  program  within  each  of  the  three 
thrusts  were  manifestlv  evident,  and  the  ground  work 
was  laid  lor  further  integration  among  litem. 

Technical  Status  of  the  Manpower  and  Force 
Management  Thrust.  I  he  development  ol  Fnlisted  and 
Officer  Force  Acquisition  and  Distribution  Sv  stems 
continued  as  the  major  subthrust,  with  the  development 
ol  Fnlisted  ami  Officer  Force  Management  Svslems 
emerging  somewhat  more  stronglv  during  FA  HI.  Roth 
efforts  are  primarily  responsive  to  \ir  Force  personnel 
system  operations  in  the  current  or  peacetime 
environment,  hut  both  are  now  including  plans  and 
increased  attention  to  issues  of  applieabililv  to  combat 
operations.  As  noted  last  vear.  this  thrust,  which  includes 
as  its  goals  the  development  of  new  leehnologv  for 
selection,  classification,  training,  assignment,  retraining, 
retention,  and  force  management  generallv.  is  based  on  a 
mature  technology  that  has  had  considerable  refinement, 
but  verv  little  real  expansion  since  IX  orld  IX  ar  II.  Vi  till 
the  support  of  the  \ir  Force  Office  of  Scientific  Research, 
steps  were  taken  during  the  vear  to  establish  data- 
colleetion  facilities  in  basic  areas  such  as  interest 
measurement,  information  processing,  cognitive  skills, 
anil  learning.  Rejuvenation  and  expansion  of  the 
technology  now  seems  feasible,  with  the  integration  of 
coordinate  technology  advancements  in  other  areas  (such 
as  computers  anti  cognitive  psvchnlogv):  the  lirsl 
experiments  will  he  conducted  next  vear.  in  FI  8J. 

Technical  Status  of  the  Air  Combat  Tactics  and 
Training  Thrust.  The  Faboralorv 's  engineering  RX  D  on 
Might  simulation  continued  in  a  single  integrated 
sublhrust  on  F.ngagemenl  Simulation  Teehnologv. 
Prototype  light-valve  (l.\  )  projectors  were  succcssfullv 
demonstrated,  and  work  continued  on  the  development  ol 
what  would  represent  the  culmination  of  edge-based 
computer  image  generation  (CIC).  However,  the  technical 
soundness  of  the  CIC  and  I, V -projector  development 
program  continued  to  be  detrimenlallv  impacted  bv  shifts 
in  program  directives  made  neeessarv  bv  reductions  in 
previouslv  planned  and  approved  funding  profiles. 
Concurrent  developments  in  more  advanced,  nonedge- 
based  CIC.  will  be  monitored  eloselv.  for  it  now  appears 
possible  that  these  still  newer  technologies  will  overtake 


and  exceed  the  capabilities  ol  edge-based  CIC.  \  proposed 
new  engineering  suhlhnisl  to  demonstrate  the 
technological  feasibililv  of  a  Combat  Mission  Trainer 
(CMT)  emerged  during  the  vear  as  a  cooperative  eflort 
with  the  \erospaee  Medical  Research  Faboralorv.  The 
CMT  proposal  was  evaluated  as  to  risk  bv  a  special 
committee  of  the  Air  Force  Scientific  \dvisorv  Board  a- 
FA  81  ended.  The  evaluation  attested  to  the  feasibililv  id 
the  CMT  concept  with  its  application  of  filter-optics, 
helmet  -  mou  n  ted  displav.  advanced  CIC.  and 
microlinkage  technologies  to  demonstrate  a  relalivelv 
low-cost,  transportable  dev  ice  suitable  for  combat  mission 
training  at  the  Squadron  level.  The  major  "risks 
identified  hail  to  do  with  the  optimum  utilization  of  such 
a  device  were  it  made  available,  and  the  motivational 
aspects  of  its  regular  use  bv  aircrews.  The  behavioral 
RxDsideol  the  thrust  is  represented  primarilv  in  the  Air 
Combat  Training  Svslems  sublhrust.  which  although 
restructured  and  strengthened  during  the  vear  remains 
less  technicallv  sound  than  desired.  Although  the 
individual  experiments  proposed  appear  reasonable 
enough,  the  efforts  remained  insiifficienllv  integrated 
and  without  clear  objectives  and  schedules.  The  sublhrust 
in  Operational  l  nil  Training  Svslems  subthrust  has  been 
lei  I  in  the  category  of  "emerging.'’  with  just  a  lew  on¬ 
going  efforts  during  the  vear. 

Technical  Status  of  the  Weapon  Systems  Logistics. 
Maintenance,  and  Technical  Training  Thrust.  This 
thrust  has  been  completely  restructured  during  FA  81. 
The  initial  planning  was  reviewed  technicallv  bv  the 
TAB.  RAF.  and  FRs.  as  well  as  by  the  Faboralorv 's 
Corporate  Planning  Croup,  then  revised  and  extended  as 
recommended.  The  emerging  Crew.  Croup.  Team,  and 
I  nit  (C.CTl  )  Performance  and  Training  Svslems 
sublhrust  is  now  employing  the  command  and  control 
system  as  an  environment  (or  "carrier  signal")  in  which 
to  begin,  and  both  equipment  and  facility -connections 
were  acquired  to  support  the  RxD  plans.  The  Combat 
Logistics  Technologies  subthrust  was  evolved  from  sound 
experience  in  manpower  and  hum  an -resource  factors  in 
design  and  weapon  svsteilis  acquisition,  and  battle- 
damage  repair  studies.  Similarlv.  the  Technical  and 
Maintenance  Training  Svslems  sulflhnist  was  developed 
out  of  prior  RxD  in  maintenance  aiding  and  performance 
enhancement,  maintenance  training  simulation,  and 
computer-based  instructional  sv  stems  in  technical 
training.  The  needs  in  this  thrust  area  remain  clear  —  to 
provide  a  leehnologv  base  for  l hi'iedelivery  of  skilled 
personnel  and  materiel  to  the  operating  Major  Commands 
ol  the  Air  Force.  This  thrust  continues  to  emphasize 
issues  of  applieabililv  to  combat  operational  support,  but 
the  program's  earlv  stage  of  development  limits  anv 
technical  assessment  to  its  potential  and  promised  qualitv . 
both  of  which  are  respectablv  high  as  based  on  past 
performances. 

Ihe  direction  is  set  —  to  dev  clop  and  applv  the  leehnologv 
base  in  order  to  increase  the  probabililv  and  ease  ol 
combat  success. 


MANPOWER  AND  FORCE 


A  FURL  THRI  STS 


( .eneral  Description 

I  lir  Laboratory's  IGA 1 1  program  is  currenllv  divided 
among  three  thrusts:  (a)  Manpower  and  Force 
Alanagemenl.  (Ii)  \ ir  familial  Tadics  anil  Training,  and 
(c)  Vi  capon  Systems  Logistics.  Maintenance.  and 
ITrimiral  Training.  Each  llirusl  is  inanagi'd  llirmigh  a 
Laboratory  K&D  Division:  (a)  tin*  Manpower  and 
IVrsonnrl  Division  (  AFIIRI./AIO).  (Id  i In*  Opi-ralions 
Training  Division  (  AFIIRI./OT).  and  (c)  1 1  it*  Logistics 
and  Technical  Training  Division  (AKIIHI./I.R). 
respeclivelv. 

Tin*  suhlhrusts  and  cottiiionriils  of  ( lit*  thrusts  have  bi*i*n 
deli  lied,  with  certain  of  llu*in  still  in  the  "emerging’" 
stage.  The  "architectures."  "roadmaps."  or  ”RfU> 
agendas''  that  are  emploved  to  describe 


all  three  levels — thrust.  sublhru>l.  and  eompoueiil  —  are 
dviiamic  rather  than  static.  Tltev  mav  lie  expected  to 
change  somewhat  Irnm  year  to  vear  to  show  validlv  the 
idenli/jeation  «/  both  iiear-lerm  and  long-term 
objectives,  the  planned  Iransler  ol  lechuologie-  and 
products  where  appropriate,  and  the  approach  einploved 
to  develop  the  technologies  and  svslenis  desired  lor 
enhaneemenl  of  combat  success. 

General  descriptions  ol  the  thrusts  arc  given  below  and 
on  subsei|iienl  pages.  Diagrams  porlraving  the  respective 
thrusts  arc  also  provided.  These  diagrams  are  emploved 
with  highlighting  in  later  sections  to  aid  in  identification 
ol  the  parts  ol  the  Hxl)  program  being  reported. 


MANPOWER  AND  FORCE  MANAGEMENT 
THRI ST 

I'lie  primarv  objective  of  this  thrust  is  a  Force  Acquisition 
and  Management  Technology  based  on  management  tools, 
procedures,  and  associated  technologies  that  foster  more 
el'leclivo  use  of  personnel  resources  bv :  (a)  improving 
selection  and  assignment  methodologies,  (h)  establishing 
appropriate  job  requirements  for  Air  Force  specialties,  (c) 
structuring  and  maintaining  a  workforce  with  the 
required  aptitudes,  experience,  interests,  and  motivation 
to  meet  operational  commitments  both  in  peacetime  and 
wartime  environments,  and  (d)  establishing 
comprehensive  skills  management  programs  to  improve 
personnel  utilization  and  product  i  v  it  v  .  These 
technologies  are  applicable  to  the  recruitment  and 
selection  ol  personnel  motivated  tor  Air  Force  serv  ice,  the 
assignment  of  personnel  to  jobs  compatible  with  their 
aptitudes,  interests,  and  experiences,  and  the 
establishment  of  effective  reen  list  men  t/career 
assignment  programs.  This  thrust  consists  of  two  on¬ 
going  suhllirusts:  Force  Acquisition  and  Distribution 
Svslenis.  and  Force  Alanagemenl  Svstems. 

I  he  Force  Acquisition  and  Distribution  Systems 
subthrust  is  to  provide  advanced  computer-based 
personnel  management  tools  lor  use  in  the  acquisition, 
initial  assignment,  and  distribution  of  uniformed  Air 
Force  personnel.  These  tools  will  permit  increased 
precision  in  recruitment,  selection,  classification,  and 
assignment  id  Air  force  personnel.  Tin*  development  of 
computer-assisted  Force  Acquisition  and  Distribution 
Svslenis  will  provide  the  Air  Force  with  a  variety  of 
alternatives  to  force-manning  compatible  with  various 
m  anpower  s  u  p  p  I  v  scenarios,  a  nil  will 


help  to  ensure  that  the  available  pool  ol  talent  is  optimallv 
employed,  with  personnel  resources  allocated  to 
maximize  the  return  on  personnel  investments. 

The  Force  Alanagemenl  Systems  sublhrusl  is  to  provide 
(lewces.  models,  procedures,  and  strategies  to  improve 
evaluation  ol  job  performance,  career  motivation, 
retention,  job  satisfaction,  and  both  individual  and  unit 
productiv ilv.  and  to  establish  effective  career  assignment 
programs. 

The  products  ol  this  thrust  include  technologies  that  (a) 
improve  the  efficiency  and  economv  of  personnel 
acquisition.  (It)  ensure  optimum  classification  and 
assignment  of  first-term  and  career  personnel,  (cl 
provide  an  accurate  evaluation  ol  individuals  best 
qualified  lor  Air  Force  service,  (d)  facilitate  movement 
between  specialties  to  correct  manning  imbalances,  and 
(e)  provide  protolvpc  svslenis  lor  assessing  the 
performance  of  Air  Force  personnel,  both  uniformed  and 
civ  ilian. 

The  longer-term  benefits  obtainable  with  the 
technologies  being  developed  include  (a)  improving  tin' 
capability  and  accuracy  of  matching  an  individual's 
abilities  with  Air  Force  job  requirements,  (b)  increasing 
the  flexibility  and  validitv  of  testing  bv  including  other 
aptitude  and  non-aptitude  domains,  as  well  as  computer- 
based  methods  such  as  compute r-adapliv e  testing,  (c) 
reducing  attrition,  (d)  idenlifving  and  forecasting 
potential  critical  problems  of  manpower  supplv  in  time  to 
propose  remedial-action  alternatives,  (e)  improving  pdi 
satisfaction,  productiv ilv .  and  retention,  and  (I) 
dev  eloping  on-the-job  performance  criteria  lor  v  alula  I  ion 
ol  selection  dev  ices  and  training  sv  Haiti. 


ADVANCED  SIMULATION  CONCEPTS 


AIR  COMBAT  TACTICS  AM)  TRAININ';  THRl  ST 


Tilt*  primary  objective  of  this  thrust  is  an  \ir  Combat 
Tactics  ami  Training;  Teehnologv  that  identifies  ami 
tlenionslrales  in  cost-effectiveness  terms  alternative 
training;  stratifies  and  training;  equipment  capabilities  for 
use  in  obtaining;,  maintaining;,  or  improving;  the  skills 
and  combat  effectiveness  of  ISAF  aircrew  members,  it 
addresses  Air  Force  goals  to  prov  ide  trained  aircrews  who 
can  effectively  operate  aernspaee  vehicles  under  both 
training;  and  combat  conditions.  The  thrust  consists  of 
four  subthrusls:  (a)  \ir  Combat  Training;  Sx  stems.  (b) 
Operational  l  nit  Training;  Svslems.  (c)  Combat  Mission 
Trainer,  and  (d)  Fngagemenl  Simulation  Techuologgv. 
The  first  and  last  subthrusts  are  ongoing.  whereas  the 
middle  two  are  only  now  emerging  Rxll  programs. 

Most  ol  the  Laboratory's  living  training  Hx  I )  is 
accomplished  as  part  of  the  Air  Combat  Training  Sv  stems 
sublhrust.  the  nbjeetive  of  which  is  to  provide  a 
lechnolog'  base  for  training  high-level  aircrew 
performance  skills  through  use  id  simulated  combat 
environments.  It  is  best  interpreted  as  an  extension  of 
giasl  work  using  the  Advanced  Simulator  for  Pilot 
Training  (  ASI’T).  Karlier  fix  I)  explored  the  development 
id  basic  living  skills,  such  as  transition,  instruments,  and 
air-to-surface  ordnance  delivery  on  conventional  ranges. 
The  current  K&l)  extends  to  the  development  of  training 
strategies  and  equipment  requirements  for  use  in 
ordnance  delivery  on  tactical  targets  using  wartime  tactics 
in  a  realistically  modelled  combat  arena.  The  rale  and 
scope  of  this  expansion  depends  in  part  on  the  availability 
of  new  engineering  technology  from  the  Fngagemenl 
Simulation  Technology  and  Combat  Mission  Trainer 
subthrusls. 

The  Operational  l  nil  Training  Systems  sublhrust  is 
emerging  and  expected  to  be  formally  initialed  in  FY  82 
or  FA  88.  Its  objective  is  the  integration  of  operalionallv 
applicable  findings  concerning  aircrew  training  into  on¬ 
going  unit  training  programs  to  improve  both  eflieienev 


in  training  and  the  effectiveness  ol  operational 
capabilities.  It  will  integrate  the  lull  range  id  trainiug- 
deliverv  capabilities  from  luicrocomputer-baseil  desk-lop 
procedural  trainers  to  full-field-of-v  iew  full-mission 
simulators  such  as  the  proposed  Combat  Mission  Trainer. 

The  Combat  Mission  Trainer  sublhrust  emerged  during 
FA  81.  as  a  cooperative  effort  with  the  Aerospace  Medical 
Research  l.aboratorv.  The  objective  is  to  develop  and 
demonstrate  through  the  application  of  fiber-optics, 
helmet-mounted  displav.  advanced  computer  image 
generation,  and  computer  microlinkage  technologies  a 
relativelv  low-cost,  transportable  device  suitable  lor  air- 
to-air  and  air-lo-surface  combat  mission  training  at  the 
Squadron  level. 

The  Fngagemenl  Simulation  Tcchnologv  subthrust  is 
primarilv  engineering  Rxl)  oriented  towards  the 
development  ol  algorithms,  software,  and  hardware 
techniques  that  support  the  ASI’T  and  the  l.aboratorv "s 
operations  training  Rxl)  mission.  Attention  is  focused  on 
the  development  ol  mission  simulator  components  and 
techniques  that  provide  greater  training  capahilitv.  It 
includes  development  of  advanced  computer  image 
generation  technology,  as  well  as  projection  and  display 
technologies  to  provide  full  field-of-view  visual  scenes 
lor  use  in  simulators. 

The  development  of  new  technology  anti  the 
demonstration  ol  technological  advancements  in  flying 
training  are  aimed  at  producing  well-trained  and  higlilv 
skilled  aircrews.  In  the  near  term,  the  products  of  this 
thrust  are  providing  the  equipment  and  training 
technologies  necessary  to  leach  basic  combat  skills  and 
tactics.  In  the  longer  term  (FA  8.8  and  beyond),  this  thrust 
will  increasingly  address  the  training  of  those  combat 
skills  required  to  be  successful  in  specific  combat  areas 
and  to  function  effectively  as  a  member  of  a  coordinated 
combat  team.  The  benefits  of  Rxl)  success  in  this  thrust 
will  be  increased  mission  readiness  lor  operational 
aircrews. 


VFKAIH»  SYSTKMS  LOGISTICS.  MAINTKNANCK. 
AM)  TKCHNICAI.  TRAINING  Til R  1ST 

The  primarv  objective  of  this  ilirusl  is  a  \X  capon  Systems 
Logistics.  Maintenance.  ami  Technical  Training 
lechnologv  to  t-iiMiri'  elteclivc  and  clliricnl  support  oi 
V  i  r  forte  operations.  This  support  intitules  Insist  its. 
materiel,  and  liuinan  resourees.  Special  attention  is 
devoted  to  maintenance,  and  to  the  supporiabililv  ol  new 
weapon  svstems.  \lso  included  as  an  objective  is  the 
technologv  to  ensure  effective  team  performance  in 
ground- based  svstems.  The  thrust  consists  of  three 
interrelated  subthrusts:  (a)  Crew.  Croup.  Team,  and  l  nil 
(CCTl  )  Performance  and  Training  Svstems.  (It)  Combat 
Logistics  Technologies,  and  (c)  Technical  anil 
Maintenance  Training  Svstems. 

The  emerging  ( CTl  Performance  and  Training  Systems 
sublhrusl  is  aimed  at  improv  ing  the  performance  of  non¬ 
living  crews,  groups,  teams,  and  units.  Special  attention 
is  being  given  to  teams  involved  in  command  and  control 
svstems  because  of  the  pressing  current  needs  for 
improvements  in  those  systems. 

The  on-going  Combat  Logistics  Technologies  sublhrusl 
pertains  cspeciallv  to  the  logistics  aspects  ol  \ir  force 


weapon  svstems.  It  includes  lour  components:  one.  to 
develop  the  technologv  for  the  integrated  logistics  system 
of  new  weapon  svstems:  second,  to  provide  the 
technologv  to  ensure  effective  logistics  support  lor 
combat  maintenance:  and  the  remaining  two  to  provide 
means  for  improving  the  performance  ol  maintenance. 

The  Technical  anti  Maintenance  Training  Systems 
sublhrusl  pertains  primarily  to  technical  training,  with 
special  attention  to  the  training  of  maintenance 
personnel.  Its  components  include  simulators  for 
maintenance  training,  a  system  I  or  on- 1  he-job-t  rai  n  i  ng 
deliverv  and  management,  and  more  extensive  transfer  of 
the  technologv  for  computer-based  instructional  systems 
developed  bv  the  Air  Force. 

The  R&l)  investment  represented  bv  this  thrust  promises 
unusuallv  high  payoff.  The  potential  to  reduce  costs  and 
increase  weapon  systems  supportability  is  high  because 
this  area  of  technologv  is  quite  underdeveloped  and 
initial  big-step  improvements  can  be  made.  The 
subthrusts,  as  well  as  most  of  their  components,  have 
been  the  subject  of  unusual  high-level  inleiest.  Special 
scientific  and  operational  study  groups  have  stressed  the 
need  for  increased  R&I)  in  this  area. 


FORCE  ACQUISITION  AND  DISTRIBUTION  SYSTEM  TECHNICAL  ACHIEVEMENTS 


Title:  Development  and  Calibration  of  Enlistment 
Screening  Test  Forms  81a  and  81b 

Description:  The  Enlistment  Screening  Test  (EST) 
was  originally  designed  as  a  short  prescreening 
instrument  for  use  by  Air  Force  recruiting 
detachments.  Recent  events  have  made  updating  the 
EST  necessary.  The  content  of  selection  tests,  such  as 
the  Armed  Forces  Qualification  Test  (AFQT)  has 
changed,  and  other  services  are  also  using  the  EST. 
New  EST  forms  81a  and  81b  have  been  developed. 
These  closely  match  the  content  of  the  current  AFQT 
and  contain  items  which  better  discriminate  among 
applicants  around  AFQT  cutoff  scores  of  the  various 
services.  The  EST  tests  have  been  calibrated  in  a  field 
study  on  applicants. 


Utilization:  The  new  EST  forms  are  now  being  used 
by  recruiting  detachments  of  all  the  Armed  Services. 
Calibration  data  have  been  provided  to  recruiters  to 
enable  them  to  predict  qualification  status  of  service 
applicants. 

Benefits:  The  EST  is  reducing  administrative  costs  by 
idenlifving  enlistment  candidates  who  are  likely  to  fail 
the  operational  selection  tests,  thus  reducing  travel 
expenditures. 

AFHRL  Contact:  John  Mathews 
AFHRL/MO.AM 
Brooks  AFB.  TX  78235 
Auto  von  240-3256 
Commett  wl  (512)  536-3256 
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I  i t If :  Fcunomic  (lost  of  First-  Term  Fnlistcd  Force 

Description:  Tin*  purpose  of  lliis  research  effort  was  to 
identify  ami  eompile  a  data  liase  of  cost  ami  eeonomie 
parameters  relative  to  the  first-term  enlisted  furee.  These 
eosls  are  heme  used  to  answer  eeonomie  and  operational 
questions  lor  \ir  Staff  lor  use  in  determining  optimal 
terms  of  enlistment  in  eritieal  \ir  Force  Specialtv  (aides 
(\FS(.s).  Iliese  eosls  inelmle  recruiting.  training  (liolli 
basic  niilitarv  training’  and  teelinieal  training  selioolj. 
atlriting.  and  all  iueidental  costs  of  a  first-termer  (e.g.. 
clothing,  travel,  and  i’(!S).  Ill  addition,  all  costs  were 
identified  as  either  variable,  average,  or  marginal.  The 
linal  product  is  a  handbook  which  assembles  all  available 
cost  data  lor  each  enlrv -level  \ KS<  in  the  \ir  Force  in  a 
consistent,  easilv  understood  format. 

f  tilization:  Results  of  this  research  will  he  used  hv  Mr 
Staff  and  various  \ i r  Force  agencies  in  developing  the 
costs  of  various  \FS(!s  and  in  improving  the  cost  model- 
used  in  determining  optimal  terms  of  enlistment 
standards.  This  effort  will  improve  the  information  base 
for  the  decision-making  process  and  therein  make  the  job 
of  the  decision  maker  easier  ami  more  reliable. 

Benefits:  The  data  base  is  aireadv  being  used  as  the  ha-i- 
for  a  cost  study  of  optimal  terms  of  enlistment  lor  each 
\FS(!.  It  will  enhance  the  capahilitv  to  respond  qnicklv  to 
policy  and  budget  issues  and  also  provide  researchers  and 
analysts  with  a  tool  by  which  they  can  assess  the  economic 
implications  of  various  policy  options  for  the  first-term 
enlisted  force. 


Teelinieal  keliiev emeiits 


It'll  HI.  (  ontnet :  \irinan  Kiln  llavi- 
UHHI./MOMIt 

llrooks  MB  T\ 

\utov on  J  HI-J’M  J 
<  .onimereial  ( -  >  I  J )  .>  fti-JMfJ 


Title:  Development  and  \alidution  of  Officer 
Selection  and  (.lassification  Tests 

Description:  \  new  form  ol  the  Mr  loree  (Miner 
Oiialilving  Test  (  U  OOT-ll)  was  implemented  September 
I  MB  | .  \-  analvses  ol  the  forthcoming  data  bases  are 

completed,  modifications  to  the  lest  structure  may  he 
required.  Iliese  changes  mav  lake  the  form  ol  lest 
division  into  separate  portions  (general  aptitudes  and 
special  aptitudes),  change  in  length  ol  suhtests.  and/or 
I  lie  substitution  ol  some  slab's.  \  ''quick  score'  device 
has  been  developed  to  a-sisl  recruiters  in  idetitilving 
prov  isionallv  qualified  applicants  at  recruiting  mam 


f  tilization:  M  tM/l  -ll  is  Used  liv  the  selection  boards  ol 
Officer  T  raining  N'IuhiI  (UTS)  and  tin*  \ir  i urir  Hi-mtw 
niticrr  Training  (.nr{i>  (\f}{n|D  m  <Tni|mu-tinu  *itli 
ollirr  variable  in  '•rbvi  rmhan  and  military  uppliranl* 
tor  ilifsr  programs.  I  fit*  "fjinck  -inrr  mrtliod  vmII 
provide  inMaiil  terdiun  k  t * »  applnant>  and  •dmuld  aid  the 
mruitmnii  nt  h li K  «|iialiliril  p<*r>nnmd 


First-Term  hnlisted  Foret 


rn  m  ' 
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Benefits:  Belter  selection  and  classification  of  officer 
candidates  will  result  in  lower  attrition  and  improvement 
in  the  quality  of  the  officer  force. 

AFHRL  Contact:  Ben  Roach 

AFHRL/MOAP 
Brooks  AFB  TX  78235 
Autovon  240-3570 
Commercial  (512)  536-3570 


Title:  Evaluation  of  Aptitude  Requirements  for  Air 
Force  Enlisted  Job  Specialties 

Description:  In  an  all-volunteer  recruiting  environment, 
particularly  with  a  decreasing  manpower  pool  projected 
for  the  I980's.  it  is  critical  to  ensure  that  occupational 
aptitude  requirements  not  be  overstated  and  that  high- 
level  talent  be  allocated  to  the  most  difficult  occupations. 
A  methodology  has  been  developed  to  evaluate  aptitude 
requirements  which  results  in  measures  of  learning 
difficulty  for  each  enlisted  job  specialty.  Initially, 
learning  difficulty  is  generated  on  a  position-by-position 
basis  and  is  derived  through  a  task  analysis  of  learning 
difficulty  and  the  time  spent  performing  tasks  in  the 
position  under  study.  To  characterize  the  entire 
occupation,  learning  difficulty  is  averaged  across 
occupational  positions.  The  methodology  is  sufficiently 
flexible  to  provide  either  the  learning  difficulty  of  an 
entire  occupation  or  the  learning  difficulty  of  a  subset  of 
positions  within  the  occupation,  i.e..  the  learning 


difficulty  of  onlv  entry  level  positions  within  the 
occupation.  To  date,  the  methodology  has  been  applied  to 
over  200  job  specialties  representing  the  mechanical, 
administrative,  general,  and  electronics  aptitude  areas. 

Vtilization:  Measures  of  occupational  learning  difficulty 
provide  an  empirical,  job-centered  frame  of  reference 
which  can  be  systematically  utilized  in  the  evaluation  of 
occupational  aptitude  requirements.  The  data  issuing 
from  this  project  have  been  delivered  to  an  aptitude 
requirements  working  group  consisting  of 
representatives  from  the  Air  Force  Manpower  and 
Personnel  Center.  Air  Force  Technical  Training.  Air 
Force  Recruiting  Service,  and  Air  Force  Human 
Resources  Laboratory.  The  purpose  of  the  working  group 
is  to  review  the  aptitude  requirements  for  all  enlisted  job 
specialties  with  specific  attention  devoted  to  employment 
of  occupational  learning  difficulty  in  defining  job 
aptitude  requirements.  The  data  resulting  from  this 
effort  have  also  been  delivered  directly  to  Air  Force 
Recruiting  Service  where  they  have  been  implemented 
through  the  computerized  job  reservation  system.  Three 
areas  of  possible  future  potential  application  have  been 
identified.  First,  the  results  of  this  research  can  be  used 
for  the  purpose  of  redesigning  or  restructuring 
occupations  in  order  to  reduce  the  occupational  learning 
load.  Second,  there  is  considerable  potential  for  training 
applications.  With  additional  research,  it  may  be  possible 
to  design  and  or  evaluate  technical  training  courses  on  the 
basis  of  the  learning  difficulty  of  tasks  as  they  are 
performed  on  the  job  and  thereby  increase  the  linkage 
between  job  performance  and  technical  training.  Third. 
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these  data  have  potential  applications  in  the  area  of  jolt 
performance.  Lists  of  occupational  tasks  ranked  in 
terms  ol  learning’  difficullv  can  guide  decisions 
concerning’  the  development  of  jolt  performance  aids. 

Benefits:  There  are  many  significant  areas  where  cost 
avoidance  can  he  achieved  as  a  result  of  this  research. 
( lontingency  plans  for  talent  shortages  will  he  available  as 
a  hv -product  of  this  effort.  These  plans  will  enable  the 
\ i r  Force  to  plan  lor  talent  shortages  in  anv  specific 
specialty  or  across  all  specialties.  Another  product  will  he 
a  more  defensible  position  for  aptitude  requirements  in 
the  case  of  court  actions.  The  present  system,  which 
excludes  many  individuals  from  entering  Air  Force  jobs 
based  on  a  cut-off  aptitude  score,  has  no  objective  data  to 
support  its  use.  This  research  will  provide  data  on  the 
learning  load  requirements  for  each  occupation.  Perhaps 
the  single  most  important  benefit  resulting  front  this 
research  is  a  more  optimal  person-job  match.  Fnsuring 
that  job  aptitude  requirements  correspond  to  job  learning 
load  requirements  can  have  positive  effects  on  job 
altitudes,  retention,  and  training. 

AFURIj  Contact:  Joseph  1..  Weeks 
AFHRL/MOJJS 
Brooks  AFB  T\  782.r> 

Autovon  24lt-.'J222 
Commercial  (a  12)  1222 


Title:  Assessment  of  Physical  Strength  and  Stamina 
Requirements  in  Air  Force  Specialties 

Description :  Kach  Air  Force  enlisted  specialty  is 
presumed  to  differ  in  the  nature  and  extent  of  physical 
capabilities  required  lor  successful  job  performance  . 
Moreover,  in  a  variety  of  specialties,  effective 
performance  requires  above  average  physical  strength 
and  stamina  from  incumbents.  Despite  these  prevailing 
conditions,  little  systematic  research  has  been  done  to 
support  definitive  assignment  criteria  to  ensure  that 
personnel  capabilities  meet  or  exceed  on-the-job 
requirements.  A  comprehensive  assessment  of  the 
physical  occupational  requirements  in  the  more  than  2  In 
enlisted  specialties  is  nearing  completion.  To  dale, 
approximately  24.000  supervisors  have  been  surveyed 
for  purposes  of  identifying,  defining,  and  quantifying 
demanding  tasks  within  specialties.  Preliminary  findings 
have  shown  that  supervisory  personnel  can  reliably 
identify  and  rate  physically  demanding  tasks  and  thereby 
provide  the  empirical  base  for  specialtv-specilic  task 
demand  profiles.  These  results  will  soon  be  documented 
In  a  series  of  technical  reports. 

Ongoing  and  future  research  activities  include  the 
formulation  of  regression  models  to  establish  the 
predictive  accuracy  of  specific  task  parameters  ami  to 
benchmark  and  compare  demand  characteristics  .n  no- 
specialties.  Moderator  variables  such  as  numbers  id  lu-t 


Physical  Strength  and  Stamina  Requirements  Research 


IT 
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termers  performing  the  tasks,  time  spent  in  task 
execution,  and  consequences  of  inadequate 
p'erformaiice  will  be  eloselv  studied.  AFHRL 
collaborated  with  the  Air  Force  Aerospace  Medical 
Research  Laboratory  (AKAMRL)  at  Wrigbt-Palterson 
AFB.  Ohio. 

I  tilization:  Physical  demand  indices  will  ultimately  be 
incorporated  into  the  Air  Force  Person-Job-Match  system 
as  an  additional  factor  to  be  considered  for  the  optimal 
assignment  of  individuals  to  jobs.  Further  refinement  of 
the  algorithm  with  a  physical  demand  factor  is  especially 
important  in  view  of  current  accession  trends;  namely, 
declining  numbers  of  qualified  male  enlistees  and  the 
concomitant  increase  in  the  proportion  of  females  serving 
in  the  Air  Force. 

Benefits:  Definitive  physical  job  requirements  can  be 
expected  to  reduce  recruiting  costs  bv  expanding  the 
qualified  applicant  pool  (particularly  among  females)  and 
to  curtail  medical  costs  resulting  from  the  assignment  ol 
persons  to  jobs  where  demands  exceed  physical 
capabilities.  Specifications  for  entry  into  each  enlisted 
career  field  will  be  sufficient  to  insure  an  optimum 
distribution  of  available  talent. 

AFHRL  Contact:  Sherrie  P.  Coll 
\FHRL/MOI)S 
Brooks  AFB  TV  782  if. 

Autovon  -  Hi- 355  I 
Commercial  (512)  .>5(1-3551 


\ir  Force  Career  Specialties 
Classified  by  Personnel 
Research  Methodologies 


Title:  Tbe  Effects  of  Item  Calibration  Sample  Size 
and  Item  Pool  Size  on  Adaptive  Testing 

Description:  This  unique  achievement  studied  the 
effects  of  varying  the  item  calibration  sample  size  on 
varying  size  item  pools.  Through  a  series  of  simulations 
with  varying  subsample  and  item  pool  sizes,  the  resultant 
errors  of  ability  estimates  have  been  studied  and 
delineated. 

Utilization:  This  work  helps  specify  the  needed  sample 
size  for  calibration  of  item  pools  for  adaptive  testing.  It 
also  provides  information  concerning  the  interaction  of 
item  pool  size  and  calibration  sample  size  on  resultant 
ability  estimates. 

Benefits:  Results  of  this  project  provide  a  much  needed 
advance  in  the  state-of-the-art  in  item  pool  construction. 
The  study  indicated  the  requirements  for  the  number  of 
items  and  subjects  necessary  to  reap  the  benefits  of 
adaptive  testing. 

AFHRL  Contact:  Malcolm  James  Ree 
AFHRL/MOAM 
Brooks  AFB  TV  78235 
Autovon  240-38-15 
Commercial  (513)  536-3845 


Title:  Methods  for  Linking  Item  Parameters 

Description:  This  massive  effort  investigated  several 
methods  for  placing  large  blocks  of  test  items  on  the  same 
scale  for  purposes  of  adaptive  testing  item  pool 
construction.  Through  a  series  of  simulations,  both 
common  groups  and  common  item  linking  paradigms 
were  investigated. 

Utilisation:  This  work  demonstrated  that  linear 
equating  was  possible  and  could  be  used  for  the 
construction  of  specially  calibrated  item  pools  required 
for  computerized  adaptive  testing. 

Benefits:  Results  of  this  project  provide  information  on 
linking  item  parameters  under  a  series  of  conditions 
ranging  from  small  sample/long  tests  to  large  sample/ 
short  tests. 

AFHRL  Contact:  Malcolm  James  Ree 
AFHRL/MOAM 
Brooks  AFB  TV  78235 
Autovon  240-3845 
Commercial  (51.3)  536-3845 
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Title:  Kalman  Filter  Prediction  of  Time  Series  Based 
on  State-Space  Models 

Description:  Time  scries  analysis  is  a  vital  statistical  tool 
in  manv  areas  of  personnel  research  where  regression 
analysis  is  not  appropriate.  State-space  forecasting  and 
Kalman  filtering  ran  be  used  to  analyze  many  time- 
dynamic  personnel  problems.  Through  contract,  the  Air 
Force  Human  Resources  Laboratory  has  developed  these 
techniques  and  the  software  necessary  for  their 
application  and  is  using  these  methods  to  analyze  and 
predict  the  input  variables  for  the  Person-Job-Match 
(PJM)  system  used  for  enlisted  classification.  In  addition. 
Kalman  filter  models  for  predicting  enlisted  retention 
have  been  developed.  The  forecasting  system  is 
documented  in  AFHRI.-TR-70-83.  Recursive  Forecasting 
System  for  Person-Job-Match. 

I’lilisation:  These  analysis  methods  improve  prediction 
in  the  retention  areas  which  have  historically  been 


difficult  to  predict.  In  addition,  this  forecasting  research 
for  the  PJM  system  has  provided  statistical  measures  to 
enhance  automated  job  classification  of  enlisted  recruits. 

Benefits:  Kalman  filtering  and  related  methods  improve 
the  Air  Force  estimation  capability  for  time-dvnamic 
problems.  Certain  estimation  problems,  such  as  the 
forecasting  of  retention  rates,  require  a  method  that  ran 
upri.or  \  s  estimates  as  conditions  change  over  time.  This 
capability  is  present  in  Kalman  filter/state-space 
forecasting  methodologies  and  their  use  will  improve  the 
prediction  requirements  of  the  PJM  algorithms. 

AFHRL  Contact:  (.apt  David  Roberts 
AFHRL/MOMD 
Brooks  AFB  T\  78235 
Autovon  210-3047 
Commercial  (512)  530-3047 
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Title:  Research  Applications  of  the  Comprehensive 
Occupational  Data  Analysis  Programs 

Description:  The  Comprehensive  Occupational  Data 
Analysis  Programs  (CODAP)  is  an  occupational  data 
analysis  software  package  which  inputs  and  performs 
calculations  on  massive  quantities  of  raw  data  from  job 
surveys.  It  was  developed  in  response  to  the  need  for  an 
efficient  and  effective  method  of  identifying  and 
classifying  jobs  in  a  rapidly  changing  Air  Force.  The  basic 
input  to  this  system  is  information  provided  by  large 
numbers  of  job  incumbents  in  the  occupational  areas 
being  studied.  Because  the  data  are  selected  at  the  worker- 
task  level,  the  CODAP  system  provides  a  base  of 
information  that  may  be  utilized  in  many  ways  to  address 
a  variety  of  predefined  and  sometimes  unanticipated 
management  questions.  The  technical  support  during  the 
past  year  has  been  aimed  at  (a)  continued  enhancement  of 
a  methodology  for  restructuring  and  summarizing  these 
data  for  higher-level  management  in  increasingly  diverse 
functional  areas,  (b)  upgrading  of  the  utility  and  running 
efficiency  of  several  major  CODAP  programs  to  meet  the 
needs  of  the  Air  Force  Occupational  Measurement  Center 
at  Randolph  AFB,  (c)  significant  improvements  in 
program  documentation,  and  (d)  development  of  several 
major  analytic  programs.  A  major  extension  of  the 
CODAP  system  is  planned  for  the  coming  year.  It  will 
involve  the  development  of  a  package  of  profile  analysis 
programs  for  analyzing  and  clustering  anticipated  types 
of  data  not  amenable  to  standard  CODAP  analysis. 

Utilisation:  In  addition  to  its  ongoing  operational  uses  in 
updating  and  evaluating  the  Air  Force  officer  and 
enlisted  classification  structures  and  in  developing  and 
validating  the  content  of  training  programs.  CODAP  is 
now  being  employed  to  develop  a  scientifically  sound 
basis  for  realigning  entry-level  aptitude  requirements 
across  Air  Force  career  fields  and  to  address  questions 
about  the  requirements  of  jobs,  all  of  which  will  be 
integrated  into  the  initial  personnel  selection  process  and 
eventually  into  the  Person-Job-Match  model.  Currently  it 
is  also  being  integrated  into  the  Air  Force  Specialty 


knowledge  Test  development  program  as  the  most 
effective  means  of  assuring  the  job-relatedness  of  test 
content.  The  HQ  l 'SAP-directed  experiment  with 
position-oriented  on-the-job  training  called  SPOT 
(Standardized  Position-Oriented  Training)  is  totally 
dependent  on  the  CODAP  data  base  and  software, 
including  recent  enhancements  to  the  CODAP  system 
specifically  designed  for  use  in  the  SPOT  program.  The 
development  of  methods  for  collecting  and  analyzing  the 
task  analysis  data  which  resulted  in  "The  Task  Analysis 
Handbook"  will  depend  heavily  on  CODAP  data  and 
analytic  techniques  for  its  implementation  in 
Instructional  Systems  Development.  Although  developed 
bv  the  Air  Force,  all  branches  of  the  Foiled  States 
Department  of  Defense,  as  well  as  the  British.  Canadian, 
and  Australian  Forces,  have  incorporated  CODAP  into 
their  operational  programs.  In  the  public  sector,  many 
state  and  county  governments  are  using  CODAP  to 
validate  their  traditional  testing  and  selection  procedures 
in  accord  with  Kqual  Employment  Opportunity 
guidelines,  to  develop  job  and  performance  evaluation 
procedures,  and  to  improve  job  classification  and  training 
criteria.  Educational  institutions  are  using  CODAP  to 
modify  their  vocational  education  curricula.  During  the 
past  year,  the  Air  Force  CODAP  software  has  been  sent  to 
the  Army  and  to  the  Marine  Corps  to  help  them  update 
their  CODAP  systems.  Also,  the  Eos  Angeles  California 
School  District  and  the  Institute  of  Nuclear  Power 
Operation  were  provided  with  the  CODAP  software 
parkage.  The  transfer  of  CODAP  technology  within  and 
outside  the  Air  Force  will  be  intensified  with  the 
completion  of  a  series  of  three  CODAP  applications 
manuals  —  an  executive  summary  designed  for 
management  personnel,  an  inventory  developers  manual, 
and  an  occupational  analysts  manual. 

AFHRL  Contact:  William  J.  Pltalen 
A  FH  RE/MOM  A 
Brooks  AFB  TX  78235 
Autovon  240-2932 
Commercial  (512)  530-2932 
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Title:  Enlisted  Assignment/Keassigninent  System 

Description:  This  work  unit  supports  the  enlisted 
geographical  assignments  function  of  the  Air  Force 
personnel  system.  There  is  an  opportunity  to  examine 
this  assignments  function  at  its  most  basic  level.  The 
work  unit's  objective  is  to  design  two  alternative  systems 
for  assigning  airmen  to  locations.  The  first  system  will  be 
a  computer-based  procedure  for  producing  for  each, 
airman  a  list  of  possible  assignments  which  are  pre¬ 
optimized  to  increase  Air  Force  effectiveness.  In  addition, 
the  system  could  produce  for  requirement  managers  a  list 
of  airmen  for  each  assignment.  The  system  w  ill  use  policy 
modeling  (e.g..  policy  specifying)  to  develop  algorithms 
for  modeling  the  individual  payoffs  of  assigning  airmen 
to  locations.  The  general  development  sequence  will  be 
(a)  customer  involvement  (problem  identification),  (b) 
policy  algorithm  development  through  a  working  group, 
(c)  policy  testing,  and  (d)  modifications  as  necessary.  The 
resulting  system  will  combine  important  person  and 
location  variables,  combine  them  into  predicted  payoffs 
using  the  new  algorithms,  optimize  the  payoffs  using 
optimality  indicators,  and  produce  ordered  lists  (airmen 


and  locations)  hared  on  these  optimality  indicators.  The 
second  system  is  designed  to  assign  airmen  using  a  goal 
programming  approach.  To  support  these  two  systems, 
four  separate  research  projects  will  be  necessary:  a 
generalized  modeling  of  the  constrained  ordered  list 
process,  hatch  optimization  software  and  goal 
programming  development,  and  software  to  simulate  and 
demonstrate  the  resulting  system. 

Vtilization:  These  two  alternative  systems  should 
contribute  to  better  assignments  of  airmen  by  the  \ir 
Force  personnel  system.  The  policy  modeling  process  will 
result  in  a  formal  quantification  of  personnel  manager 
policies  related  to  location  of  assignment  and  should, 
therefore,  improve  individual  retention,  job  satisfaction, 
and  performance  and  will  optimize  Air  Force  assignments 
to  accomplish  the  defense  mission. 

AFHRL  Contact:  I  lap  t  David  Hilberts 
AFHKl./MOMI) 

Brooks  \FB  T\  THJ.T'i 
Vutovon  21(1-. 4017 
Commercial  (.">12)  .Vlti-.'IOIT 
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Airmen  Entering  the  Air  Force 
at  Lackland  Air  Force  Base 


Title:  Estimation  of  Air  Force  Enlisted  Manpower 
Supply 

Description:  A  data  file  is  to  be  developed  for  analyzing 
the  impact  of  changes  in  civilian  and  military  parameters 
(wages,  unemployment,  force  levels,  bonuses,  etc.)  on  the 
distribution  of  enlisted  personnel  by  specialty, 
experience,  and  aptitude.  The  data  file  being  developed 
will  also  permit  the  identification  of  the  civilian  and 
military  labor  markets  which  compete  most  directly  with 
the  Air  Force  at  both  the  accession  and  retention  levels. 
Quantitative  relationships  will  be  derived  between  the 
parameters  and  the  accession  and  retention  of  enlisted 
personnel.  An  analysis  will  be  made  to  determine  the 
most  appropriate  level  for  studying  the  Air  Force 
competition  and  to  analyze  its  past  and  future  impact  on 
Air  Force  accessions  and  retentions.  During  the 
developmental  work,  results  of  subtasks  such  as  supply 
elasticities  will  be  used  in  developing  budget  submissions 
as  well  as  in  evaluating  various  policy  alternatives. 
Eventually  the  methodology  and  associated  models  will  be 
incorporated  into  a  dynamic  model  for  policy  analysis. 
The  data  base  required  for  this  effort  has  been  expanded 
at  the  request  of  AF/MPXA  to  include  an  additional 


eighty  variables.  This  addition  will  greatly  enhance  the 
investigative  potential  of  the  longitudinal  file  being 
developed  and  supply  to  MPXA  the  requested  data  at  a 
minimum  cost.  Theoretical  work  on  the  supply-demand 
relationship  in  both  recruiting  and  retention  and  the 
interaction  of  both  has  been  completed.  The  data  file 
being  developed  include  information  on  all  airmen 
between  1956  and  1980. 

Utilization:  This  file  will  provide  a  data  base  for 
simultaneous  estimation  of  accession  and  retention 
behavior.  The  file  will  be  used  to  provide  insight  to  who 
comes  in.  who  stays  in.  the  effects  of  economic  variables, 
information  on  minorities,  and  other  analyses.  Beginning 
in  FY  83.  an  extensive  and  detailed  analysis  will  be  made 
of  accessions  and  retentions  within  and  across  Air  Force 
specialties. 

AFHRL  Contact:  John  Taylor 

AFHRL/MOMD 
Brooks  AFB  TX  78235 
Autovon  240-3947 
Commercial  (512)  536-3947 
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Title;  Research  on  the  Basie  Dimensions  of  Learning 
Ability 

Description:  New  techniques  in  the  measurement  of 
individual  abilities  will  be  explored,  as  well  as  a 
comprehensive  study  made  of  the  specific  areas  of 
learning  ability.  New  and  unique  procedures  to  broaden 
testing  capabilities  will  be  investigated.  Questions  to  be 
answered  include  the  following:  (a)  How  quickly  can  an 
individual  acquire  the  skills  and  knowledges  necessary 
for  adequate  performance  in  various  Air  Force 
occupations?  (b)  How  well  would  those  skills  and 
knowledges  be  retained  during  periods  of  non-use?  (e) 
How  quickly  could  decayed  skills  and  knowledges  be 
reacquired?  (d)  Finally,  what  ultimate  level  of  skill  is 
likely  "to  be  obtained?  To  answer  these  questions, 
research  will  fo  us  on  individual  learning  slopes, 
learning  rates,  the  role  of  short/long  term  memory,  skill 
decay  and  reacquisition,  response  latencies,  and  the 
efficiency  of  various  learning  modalities.  A 
comprehensive  investigation  will  also  be  accomplished  of 
the  wide  individual  differences  in  information  processing 
skills  and  whether  these  skills  are  modifiable  in  the 
training  situation.  Individual  performance  levels  for 
information  processing  skills  and  multi-task  performance 
under  varying  conditions  of  information  processing  loads 
will  he  studied. 

(  lilizalion:  Basic  research  in  personnel  measurement  is 
needed  to  rejuvenate  a  mature  technology  and  to  advance 
the  stale  of  the  art.  The  utility  of  the  test  measures 
develop'd  and  studied  will  be  assessed  and  used  to 
establish  a  test  base  of  possible  alternative  aptitude 


measures  for  use  in  the  development  of  operational  tests 
for  both  enlisted  and  officer  personnel. 

AFHRL  Contact:  Raymond  K.  Christal 
AFHRl./MO 
Brooks  AFB  T\  78231 
Autovon  240- 384.1 
Commercial  (.112)  13b-3841 


Title:  Development  of  Follow-On  Forms  of  the 
Armed  Services  Vocational  Aptitude  Battery 
(ASVAB) 

Description:  In  calendar  year  1083.  additional  forms  of 
the  ASVAB  are  scheduled  for  operational 
implementation.  Item  writing  has  been  accomplished 
with  contractor  support  and  experimental  forms  have 
been  constructed  and  are  currently  being  administered  to 
several  thousand  recruits  of  the  various  armed  services.  A 
contract  has  been  let  to  provide  support  for  the  final 
calibration  of  the  scores  to  the  normative  scale. 

Vtilization:  ASA  AB  is  revised  periodically  to  maintain 
integrity  of  the  battery  and  to  incorporate  improvements. 
It  is  used  by  all  of  the  Armed  Services  to  select  and 
classify  enlisted  personnel. 

AFHRL  Contort:  Malcolm  James  Bee 
AFHRL/ VIOAM 
Brooks  AFB  T\  78231 
.Autovon  2  MI-3841 
Commercial  (113)  !3<t-38H 


Oii-iJoing  K&l) 


Title:  Beading-Related  Problems  ill  tile  Air  Force 

Description:  The  Vir  h’oree  lias  not  had  a  direct  measure 
of  the  reading  ahihl\  of  \ir  Force  personnel.  Two  parallel 
forms  of  a  lower  level  reading  test  have  been  developed. 
Percentile  anil  reading  level  norms  were  generated 
through  joint  administration  ol  several  reading  tests.  The 
test  is  being  validated  against  training  performance  using 
conditional  distribution  and  correlation/regression 
methods.  Refinement  ol  test  norms  will  he  accomplished 
through  testing  of  service  applicants  with  a  w ide  range  ol 
ahilitv  and  education. 

I  tilization:  This  research  supports  the  function  related 
to  selection  and  classification  of  Air  Force  personnel. 
These  studies  are  designed  to  provide  cost -effective 
reading  tests  and  standards  targeted  at  personnel  of  both 
acceptable  and  marginal  verbal  abilitv.  Results  will 
provide  instruments  and  normative  tables  lor  use  in 
remedial  training  programs  and  for  improved  personnel 
classification.  These  measures  will  replace  more 
expensive  and  less  effective  commercial  tests  now  in  use. 

AFHKL  Contact:  John  J.  Mathews 
AF1IRI./MO  AM 
Brooks  \FB  T\  TH.'.T") 

\utovon  ftl-.fJ.”)(i 
(iommercial  (."ill!)  .i.fj-.f_’i(i 


Title:  Perceptual-Motor  Abilitv  Measurement 

Description:  Previous  research  has  demonstrated  the 
utilitv  of  measures  of  perceptual-motor  abilities  lor  the 
selection  ol  personnel  for  pilot  and  nav  igalor  training  and 
for  technical  training.  The  interest  in  these  measures  has 
been  revived,  following  the  discontinuance  ol  apparatus 
testing  in  the  I 'Fitts,  as  computer-based  testing 
techniques  and  the  use  ol  higlilv  reliable  solid-state 
components  have  become  more  widespreatl.  These 
developments  have  eliminated  most  of  the  difficulties 
inherent  in  earlier  eleelro-rm  ehanieal  testing  equipment 
Testing  devices  utilizing  solid-state  electronic-  have  been 
developed  which  administer  two  tests  lor  psvehomolor 
coordination.  These  devices  have  been  used  to  collect  data 
from  a  large  sample  of  individuals  slated  lor  pilot 
training.  These  individuals  will  now  he  tracked  through 
training  and  the  relationships  between  the  lest  scores  and 
training  performance  determined,  \ddilionallv.  devices 
have  been  developed  to  assess  the  rale  of  acquisition  and 
terminal  level  ol  performance  of  skills  verv  similar  to 
those  required  in  living  training  through  the  use  of  a 
low-cost  simulator  licked  to  a  microprocessor.  During  the 


course  ol  a  three  hour  svllaluis  ol  instruction  which 
covers  topics  ranging  from  basic  instrument 
interpretation  and  use  ol  ihe  flight  controls  to  the 
accomplish  men  I  ol  climbing  and  descending  turns  and 
other  I  light  maneuvers,  an  individuals  performance  i  - 
recorded  and  compared  against  optimal  performance  to 
produce  summarv  performance  scores.  Individuals  tested 
using  this  device  are  also  being  tracked  through  flight 
training.  Finallv.  efforts  are  continuing  to  implement  and 
evaluate  a  large,  comprehensive  hatlerv  ol  pereeplual- 
uiolor  and  cognitive  performance  tasks  that  mav  prove 
useful  for  pilot,  navigator,  and  enlisted  specialties 
selection.  Measures  derived  I rom  tin-  hatlerv  which  show 
promise  when  assessed  in  a  lahnralorv  setting  will  later  he 
incorporated  into  t ield-lrausportable  testing  devices  for 
possible  use  ill  an  operational  setting. 

I'tilization :  I’erceplual-motor  tests  mav  be  used  hv 
recruiting  and  assignment  agencies  and  bv  \ir  Training 
(amunand  for  the  selection  and  classification  of  both 
enlisted  personnel  and  officers.  The  Use  of  lest-  ,,l 
perceptual-motor  abilities  will  result  in  the  reduction  ol 
attrition  from  training  and  a  corresponding  reduction  in 
training  cost. 

A  FURL  Contact:  Johunv  Weissmuller 
\F!IRI./M<  l  \l’ 

Brooks  \FB  T\  TBJ.Vi 
\lltllV  011  2  Itl-.f.)  .  1 1 
(auumercial  (">IJI  i.Jli-T'iTll 


l’erceptual-Molor  Mnlilv  Measurement 
Apparatus 


Force  Acquisition  and  Distribution  System 


Title:  Voice  Spectral  Analysis  as  a  Measure  of  Stress 
in  Air  Combat 

Description:  Available  methods  of  assessing  operator 
stress  (experienced  as  subjective  feelings  such  as 
pressure,  tension,  and  strain)  have  certain  disadvantages 
which  mediate  against  their  use  in  many  high  stress 
situations.  In  particular,  available  methods  have  very 
limited  applicability  for  assessing  stress  in  airborne 
aircrew  operations  where  no  interference  in  task 
performance  is  tolerable,  and  post  hoc  measures  provide  a 
poor  assessment  of  stress-task  relationships.  Recent 
literature  suggests  that  the  analysis  of  the  spectral 
qualities  of  an  operator's  voice  output  can  provide  an 
unobtrusive,  real-time  indicator  of  the  operator's  stress 
level.  The  objectives  of  this  research  are  to  investigate  the 
relationship  between  stress  and  voice  output  of  aircraft 
operators  and  to  develop  a  system  of  stress  quantification, 
which  can  be  used  either  in  historical  (via  recorded 
sample)  or  real-time  modes  and  is  based  on  voice  output 
analysis.  The  data  base  used  in  this  study  will  be 
composed  of  audio-recordings  from  actual  combat 
operations,  aircraft  accidents,  and  aircraft  incidents.  A 
computer  Voice  Spectral  Analysis  System  has  been 
developed  and  tested.  Preliminary  analyses  are  underway- 
on  the  capability  of  this  system  to  reliably  and  validly 
differentiate  periods  of  high  and  low  stress  among 
aircrews. 

Utilisation:  A  valid,  unobtrusive  measure  of  operator 
stress  would  provide  a  means  of  assessing  an  individual's 
stress  management  capabilities  which  are  critical  in  a 
variety  of  military  operations.  Additionally,  a  stress 
measure  would  serve  as  a  useful  criterion  for  stress 
training  and  stress  reduction  studies. 


AFHRL  Contact:  Jeffrey  Kantor 
AF1IRI./MODK 
Brooks  AFB  TX  782.1'. 
Autovon  210-3648 
Commercial  (512)  536-3648 


Title:  Advanced  Research  on  Adaptive  Testing 
Systems 

Description:  Traditionally,  in  the  Air  Force  and 
elsewhere,  uniform  standardized  aptitude  and  abilities 
tests  have  been  given  to  applicants  for  employment. 
Among  other  characteristics,  these  tests  must  be  fair  and 
accurate.  They  must  be  valid  for  predicting  some  useful 
criterion  such  as  performance  in  technical  training  school 
or  performance  on  the  job.  When  the  same  test  is 
administered  to  every  applicant,  accuracy  of 
measurement  is  limited  to  a  restricted  range  about  the 
mean.  Without  making  a  test  exceedingly  long,  uniform 
accuracy  across  the  measurement  scale  cannot  be 
achieved.  Computerized  Adaptive  Testing  is  a  name  given 
to  a  series  of  techniques  for  presenting  an  appropriate 
subset  of  items  from  a  very  large  item  pool,  thus  avoiding 
the  presentation  of  inappropriate  items.  The  Air  Force 
Human  Resources  Laboratory  is  a  recognized  and 
respected  leader  in  the  field.  A  goal-oriented  series  of 
efforts  is  underway  to  develop  both  prototype  and 
operational  item  pools,  as  well  as  to  advance  the  state  of 
knowledge  in  the  theoretical  basis  of  adaptive  testing. 
Among  these  studies  are  pioneering  efforts  in  linking  of 
item  statistics  and  analytic  derivation  of  standard  errors 
of  advanced  item  parameters. 

Utilisation:  Adaptive  testing  is  usually  based  on  Latent 
Trail  Theory,  and  serious  gaps  exist  in  the  body  of 
theoretical  knowledge.  These  efforts  are  directed  at 
completing  the  knowledge  as  it  applies  to  the  Laboratory's 
responsibility  to  the  Joint  Services  Computer  Adaptive 
Testing  Interservice  Coordinating  Committee.  This 
research  is  necessary  to  achieve  the  necessary  tasking 
under  this  commitment.  Adaptive  testing  will  eventually 
be  used  in  developing  and  norming  Air  Force  operational 
aptitude  tests  and  by  the  Air  Force  Recruiting  Service  and 
the  Army  Military  Enlistment  Processing  Command. 

AFHRL  Contact:  Malcolm  James  Ree 
AFHRL/MOAM 
Brooks  AFB  TX  78235 
Autovon  240-3845 
Commercial  (512)  536-3845 
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On-Going  R&D 


Title:  Task-Oriented  Measurement  Technologies 

Description:  Research  is  being  conducted  across  a  broad 
number  of  areas  to  address  important  technology-related 
problems.  The  purpose  of  this  research  is  to  identify  and 
develop  methodologies  for  clustering  or  otherwise 
determining  underlying  dimensionalities  of  occupational 
tasks,  identify  and  develop  optimal  rating  scales  for 
measuring  technical  jobs,  develop  procedures  for 
analyzing  complex  rating  patterns  involving  multiple 
interrelated  policies,  and  develop  models  for  predicting 
job  requirements  based  on  available  data. 

Utilization:  Advances  in  task-oriented  measurement 
mav  impact  instructional  systems  design,  occupational 
measurement  techniques,  classification  structure,  and 
assignment  procedures.  Advances  could  result  in  more 
accurate  training  and  assignment  decisions,  resulting  in  a 
more  effective  force. 

AFHRL  Contact:  Hendrick  Vi  Ruck 
AFHRL/MODS 
Brooks  AFB  TV  78235 
Autovon  210-353 1 
Commercial  (512)  536-3551 


Title:  Validation  of  Officer  Training  School  and  Air 
Force  Reserve  Officer  Training  Corps  Selection 
System 

Description:  Both  the  Officer  Training  School  (OTS)  and 
the  Air  Force  Reserve  Officer  Training  Corps  (AFROTC) 
use  central  selection  boards  to  select  applicants  and  to  fill 
program  quotas.  The  selection  boards  differ  somewhat  in 
approach,  but  the  goals  are  identical:  i.e..  to  select  the 
best  qualified  personnel  from  among  the  applicants.  The 
primary  difference  in  the  selection  processes  is  the  use  of 
the  Weighted  Professional  Officer  Selection  Svstem  bv 
AFROTC  which  was  developed  through  policy  rapturing. 
In  this  system.  1 1  weighted  variables  are  used  to  develop 
a  Quality  Index  Score.  Selection  in  the  OTS  process  does 
not  involve  empirically  weighted  variables.  The  two 
selection  processes  will  be  compared  and  each  system  will 
be  validated  against  officer  performance  at  several  career 
points  after  commissioning  and  as  student  officers  prior 
to  commissioning. 

Utilization:  The  results  will  be  used  to  refine  and 
improve  the  selection  of  OTS  candidates  or  AFROTC 


cadets  for  the  professional  officer  course  and  subsequent 
commissioning.  This  improvement  in  selection  processes 
will  relate  directly  to  active  duty  performance  and  will 
ensure  quality  officers  in  the  future.  Attrition  in  both 
OTS  and  AFROTC,  as  well  as  in  subsequent  technical  and 
flying  training  schools,  will  be  reduced. 

AFHRL  Contact:  Douglas  Cowan 
AFHRL/MOAP 
Brooks  AFB  TV  78235 
Autovon  210-3570 
Commercial  (512)  536-3570 


Title:  Development  of  the  Officer  Pipeline 
Management  System  and  Person-Job-Match 
Technology 

Description:  Sinre  September  1080.  a  coordinated  effort 
has  been  made  to  develop  a  selection  and  classification 
model  for  Offirer  Training  School  (OTS).  The  first 
significant  accomplishment  was  completion  of  the  OTS 
selection  equation  in  June  1981.  This  milestone's 
completion  included  internal  validity  checks  to  ascertain 
the  equation’s  efficacy  of  modeling  the  expressed  policy, 
as  well  as  reliability  measures  against  actual  and 
simulated  OTS  selection  boards.  A  series  of  senior 
management  level  briefings  were  conducted  in  July  1981. 
These  briefings  were  designed  to  provide  information 
about  the  selection  policy  which  was  modeled,  how  it  was 
modeled,  to  obtain  approval  to  begin  implementation, 
operational  test,  and  evaluation  and  external  validity- 
activities. 

Utilization:  Sinre  these  briefings,  activities  have  focused 
on  examining  the  operational  requirements  of  the  new 
system's  implementation  and  planning  field  tests  of  a 
new  rating  scale  and  application  forms. 

AFHRL  Contact:  Capt  Lvnn  Scott 
AFHRL/MODS 
Brooks  AFB  TX  78235 
Autovon  210-3551 
Commercial  (512)  536-3551 
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Force  Acquisition  and  Distribution  System 


Title:  Enhancement  of  Officer  Survey  Technology 

Description:  The  technology  developed  for  Air  Force 
enlisted  specialties.  Occupational  Survey/! Comprehensive 
Occupational  Data  Analysis  Programs  (OS/CODAP)  lias 
produced  sizable  benefits  for  the  Air  Force  over  the  years. 
Empirically  derived  job  indices  have  guided  decision 
makers  in  such  areas  as  classification  and  occupational 
structure,  training  requirements,  and  personnel 
assignments.  Comparable  occupational  survey  technology 
for  officer  specialties  is  still  in  the  formative  stages, 
however.  The  need  exists  to  improve  the  measurement 
technology  for  officer  jobs  so  that  problems  in  career 
development,  classification,  and  training,  for  example, 
can  be  broached  from  a  firm  empirical  knowledge  base. 
Research  is  presently  underway  to  extend  the  OS/CODAP 
technology  for  enlisted  specialties  to  officer  specialties 
and  to  develop  new  measurement  techniques  where  the 
enlisted  technologv  cannot  be  directly  transferred. 
Specifically,  the  objectives  are  as  follows:  (a)  develop  and 
test  job  descriptive  scales  as  alternatives  to  relative  time 
spent,  (b)  establish  the  utility  of  existing  task  factor 
scales,  (c)  develop  and  test  alternate  task  factor  scales 
where  needed,  (d)  identify  appropriate  samples  for 
collecting  task  factor  data,  and  (e)  develop  CODAP 
products  to  display  officer  data  for  specific  users. 

Preliminary  analyses  of  needs  assessment  data  that  have 
been  elicited  to  derive  a  rank-ordered  set  of  needs  for 
officer  occupational  data  have  yielded  the  following 
results:  (a)  raters  assessed  all  officer  occupational  data 
needs  as  important  to  the  total  Air  Force  mission;  (b)  they 
demonstrated  high  levels  of  agreement  in  their  ratings 
and  rankings:  and  (c)  they  identified  the  primary 
applications  of  officer  occupational  data  to  be  in  the  areas 
of  determining  training  relevance,  validating  job 
prerequisites,  and  assessing  officer  attitudes  regarding 
sucb  factors  as  utilization  of  talent  and  training,  job 
interest,  and  sense  of  accomplishment. 

lUilixation:  Olricer  occupational  survevs  will  ultimatelv 
be  developed  using  validated  task  factors  and  job 
properties  singly  or  in  combination.  The  developed 
technologv  will  provide  the  means  for  establishing  an 
empirical  data  base  for  use  by  Air  Force  decision  makers 
regarding  utilization  of  officer  personnel.  Enhanced 
officer  occupational  survey  methods  can  be  expected  to 
benefit  the  Air  Force  in  terms  of  a  more  effective 
classification  system,  more  clearly  defined  educational 
requirements,  and  a  cost  savings  in  training. 


AFHRL  (  '.on tact:  Sherrie  P.  Colt 
AFIIRI./MODS 
Brooks  AFB  TX  T82T.'» 
Autovon  2  Kl-.fr>.’)  1 
Commercial  (.'>12)  of fi-.f 1 


Student  Demonstrating  the  Pilot 
Aptitude  Measurement  System  (PAMS) 


Title:  Selection  for  Rated  Training  (Pilot  and 
Navigator) 

Description:  For  many  years,  the  Air  Forre  Officer 
Qualify  ing  Test  (AFOQT).  Pilot  Composite,  has  been  the 
primary  selection  variable  for  entry  of  pilot  and  navigator 
candidates  into  undergraduate  flying  training  pilot  and 
navigator  programs.  A  program  is  underway  to  determine 
the  feasibility  of  using  newly  devised  tests  of  perceptual 
motor  skills,  information  processing  abilities,  and  flight 
skill  learning  rates  to  improve  pilot  selection.  One 
segment  of  research  in  this  area  calls  for  administration 
of  tests  on  this  new  equipment  to  large  samples  of  pilot 
qualified  students  from  Air  Force  Academy.  Reserve 
Officers  Training  Corps,  and  Officer  Training  School 
commissioning  sources.  Another  large  segment  involves 
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On-C.oing  iUI) 


mi  extensive  ev filiation  nl  l lie  \ir  l  orn'  FI ifjlit  Screening 
Program.  In  recent  vears.  tin*  l  mlcrgradualc  Navigator 
Training  (l  NT)  program  liar-  experienced  ail  iinusuailv 
lii*;li  attrition  rate.  Tin*  Nav  igator- Technical  i-nin (nt^i t<- 
lur  llic  VKH/l  was  cotisiderahlx  rev mod  in  an  effort  In 
ameliorate  the  problem.  lull  ailililmnal  research  i*  needed. 
\n  »*\ |M*ri m**n tu I  Basil-  Navigator  Ballerv  lias  been 
developed  ami  ailininislt*ri‘il  In  I <>  l  NT  classes.  The 
scorns  from  tilt*  Navigator  Ballerv  ami  i lit*  MOOT  will  he 
compared  w  it h  performance  in  Nav  igator  Training  and  in 
advaiicntl  courses,  and  willi  nn-the-jnh  performance  allcr 
one  vear  in  an  operational  role,  \dditionallv.  research  is 
underwav  to  delermine  t lit*  optimum  was  to  select  student 
pilots  for  either  the  fighter/attack/reconnaissance  or 
lanker/transpnrl/hotnher  basic  phase  of  training  within 
Specialized  l  ndergraduale  I’ilot  Trainiiifi- 

l  tilizalion:  The  new  selection  svstems  will  he  used  In 
\ir  Training  (Command.  The  selection  procedures 
developed  should  he  useful  to  \ i r  Training  (Command  in 
improved  selection  decisions  lor  pi  lots  and  navigators. 
Vttrition  from  anv  training  school  i>  alwavs  verv 
expensive,  and  this  is  particular!)  true  for  those  schools 
training  rated  officers.  Improvement  of  the  pilot  and 
navigator  selection  svstems  should  reduce  attrition  from 
the  Pilot  Training  and  Navigator  Training  Programs  and 
assist  in  the  identification  ol  superior  pilots  and 
navigators  in  an  operational  squadron. 

.4FHRL  Contact:  Jelfrev  kantor 
\FII  KI./MI  )l  »K 
Brooks  \FB  T\  7K_>:r> 

\titovon  2  ll  >-.!(>  IB 
Commercial  (.>12)  . >.((>-.((> IB 

Title:  Determining  Officer  Education  Requirements 


Ollicer  Kducation  Keseareh 


consist  of  regression  equations  Using  tin-  profile  data  to 
predict  suilahilitv  ratings.  I'lie  second  survev  lorm  lists 
the  IB  course  titles  with  their  definitions.  Ineumhents 
receiving  this  survev  are  to  indicate  tin-  number  ol 
courses  within  each  course  title  that  are  necessarv  lor 
successful  job  performance.  Data  analvsis  will  consist  ol 
developing  a  sv  nthelic  transcript  for  each  special!)  which 
represents  the  ideal  education  requirements. 


description:  This  research  effort  is  designed  to  develop  a 
method  of  measuring  educational  attainment  ol  ollicers 
and  the  educational  requirements  ol  officer  specialties. 
Measuring  education  attainment  is  achieved  through  an 
officer  education  profile.  The  profile  transforms  college 
transcript  data  into  a  standard  format  consisting  of  IB 
course  headings  representing  management,  computer 
science,  social/hehav  ioral  science,  engineering,  phvsical 
science,  and  humanities  courses.  This  format,  in  turn, 
became  the  foundation  for  two  kinds  ol  survev s  lor 
administration  to  job  incumbents  from  12  different 
ollicer  specialties.  The  first  survev  form  presents  >0 
transcripts  coded  in  the  profile  formal.  Karli  is  to  he  rated 
on  it*  suilahilitv  to  the  incumbent  s  job.  Data  analvsis  will 


l  tilizalion:  The  findings  of  the  research  will  he  applied 
bv  the  \ir  force  Manpower  and  Personnel  ('.enter  to 
rev  ise  the  Kdurational  Requirements  lor  \ir  force 
Dflicer  Specialties.  Revisions  will  he  documented  ill  the 
Officer  (Classification  Regulation.  \FR  d(i- 1 .  and 
represented  malhcmalicallv  lor  use  in  the  future  Ollicer 
Person-Joh-Malch  (PJM)  svstem. 
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FORCE  MANAGEMENT  SYSTEM  TECHNICAL  ACHIEVEMENTS 


Title:  Productivity  Measurement  and  Enhancement 

Description:  \  recent  research  project  has  focused  on 
prod  net  i  v  i  ty  measurement  arid  productivity 
enhancement.  The  purposes  of  research  in  the  first  area 
were  (a)  to  review  current  and  past  efforts  to  define/ 
measure  productivilv .  (h)  to  classify  those  measures  with 
respect  to  practicality  cost-effectiveness,  and  relevance  to 
the  \ir  force,  (c)  to  systematize  the  major  classes  of 
factors  which  have  hccn  shown  to  impact  on  productivilv. 
(d)  to  develop  a  conceptual  framework,  based  on 
empirical  data,  that  can  serve  as  a  guide  to  future  research 
and  evaluation  efforts,  and  (e)  to  develop  a  method  for 
generating  efficiency  and  effectiveness  measures  for  the 
\ir  force  work  center  environment.  \  field  lest  of  the 
method  is  presentlv  being  conducted  to  assess  its 
generalizahililv  across  the  functional  areas  of  weather, 
aircraft  maintenance,  and  administration  at  several  \ir 
force  installations.  In  a  related  elforl  to  develop 
productivilv  enhancement  techniipics.  feedback  and  goal 
setting  techniques  were  evaluated  as  motivational 
treatments  in  data  preparation  and  data  processing 
sections  of  a  major  I  S  corporation,  baseline  data  were 


obtained  on  format  effectiveness  and  error  rales  on  two 
different  shills.  Superv  isors  were  then  trained  to  ensure 
that  subordinates  could  set  specif  ic  and  quantif  iahle  goals 
for  improving  productivilv.  Treatments  were  then 
initialed  which  involved  feedback  and  goal-setting 
manipulations.  The  results  included  reductions  in  error 
rales  and  increases  in  format  effectiveness.  The  results 
were  substantially  better  in  the  feedback  plus  the  goal¬ 
setting  condition  than  in  the  feedback-only  condition. 
\lso.  a  change  from  impersonal,  comparative  feedback  to 
personal,  comparative  feedback  gave  greater  productivity, 
four  technical  reports  have  been  published  documenting 
these  two  activities.  Results  and  findings  from  the  field- 
test  for  the  productivilv  measurement  studv  are 
anticipated  to  be  available  in  the  coming  fiscal  year. 

l!tUizatian:  Development  and  assessment  of  the  method 
for  generating  productivilv  criteria  across  \ir  Force  work 
units  provide  researchers  and  managers  with  a  useful  tool 
for  designing  and  evaluating  changes  in  organizational 
factors  related  to  productivity.  \Hditionallv .  the 
identification  of  and  communication  with  various 
agencies  involved  with  productivilv  research  have 


TVrliiiiral  Arliirv (  int* ills 


fostered  ,»  |»« »>i f i \ «*  interaction  amonp  those  apenrics. 
I  erhnolop.es  for  implcmentinp  feedback  and  poal-srtliup 
IcM'hn  M{ii€a>  will  provide  I  i  r>l  - 1  i  im*  manapemenl  with  a 
rapahililv  lor  enhanrinp  pmdurtiv i  1  \  and  job  satisfaction 
that  otlierw ise  would  noi  hr  available. 

firnejits:  Result*  Irom  llir  produclivilv  rrilrrmn 
peneration  study  will  hr  u*ed  lo  plan  and  ronduri  a 
comprehensive  study  id  \ir  force  producliv  il\ .  lo 
increase  l lit*  peneralizabilitv  id  results  Irom  studies  mi 
producliv  itv.  lo  improve  manapemenl  til*  \ir  l  orrr 
resource*.  and  to  increase  l lit*  readmits  and  elfertiv eness 
ol  \ir  l  orrr  personnel.  Ihe  motivational  techniques  used 
in  llir  second  studv  ran  hr  applied  lo  a  varielv  ol  \ir 
lorrr  work  environment*  without  the  additional  costs 
that  monrtarv  inrrntivr  pn^raitb  Ivpirallv  require. 

A  HI  HI.  (.on tart  Kenneth  linstuen 
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Title:  Retraining  and  Iraiisfe  rabililv  of  Skills 

Description:  t.urrenl  research  include*  ideutiliralion  ol 
the  I v pes  ol  retraining  artnms  wlurh  are  opcralmp 
smoothly  and  those  whirh  are  peneratmp  adjustment 
prohlrms.  Retrained  airmen  and  their  supervisor**  have 
hern  surveved  to  evaluate  the  juh  perl  or  ma  lire, 
satislartnm.  and  attitudes  of  retrainees.  IVeliminarv 
analyses  of  the  survev  data  have  hern  completed.  and 
interim  results  imlieuied  that  retrained  airmen  had 
ivpirallv  made  a  smooth  and  successful  transition 
between  militarv  occupat  ions,  further  analvses  will 
evaluate  retraining  Mirre**  for  various  categories  ol 
relraitiees.  \nother  onpoinp  eflorl  lias  the  objective  ol 
assessing  the  --kill  uppradmp.  career  propre**mn.  and 
reenlislment  rales  of  relraitiees  through  comparisons 
with  \ir  lorce  averages.  \  I  in  a  I  pair  id  studies  loru«*es  on 
the  performance  ol  relraitiees  in  technical  training.  The 
first  study  cmnpares  the  academic  performance  and 
attrition  levels  ol  relraitiees  to  those  new  recruits  with 
equivalent  aptitudes.  The  effect*  on  relraitiees’ 
performance  of  vears  of  militarv  service,  career  or  non- 
career  status,  and  type  of  haekprouud  experience  prior  to 
r ha npi up  specialties  is  al*o  heinp  rv  aluated.  Results  of  the 
second  studv  id  lechtiiral  school  jierf ormance  will  addres* 
the  vialdlitv  ol  tfie  current  polirv  which  permits  |M  points 
of  the  joh  aptitude  requirement  to  fie  waived  lor 
relraitiees. 

I  tilization:  Manager*  of  the  \irman  Retraininp 
IVopram  are  sponsorinp  and  utdizinp  the  current 
research  whirh  provides  an  empirical  basis  for  evaluating 
polirv  decisions. 

Done  fits:  I  m proved  retramee  selection  and  assignment 
procedures  ran  be  expected  to  stimulate  participation  in 
tin*  propram,  favorably  impact  reenlislment  rales,  and 
increase  productivity  and  salislaction  ol  airmen  in  second 
specialties,  \ssipnments  which  optimize  skills  transfer 
v\ill  result  in  dollar  *avinps  thrmipli  lowered  attrition 
rate*  as  well  as  reductions  in  traininp  lime  required  lor 
retrained  personnel  to  achieve  profieienev  in  their  new 
occupations. 

At'HRI.  (  ontart:  \|  ;ir\  .1.  Skiinn'i 
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Force  Management  Sxslein 


t  itle:  I’rotlueliN it\  in  Seeiirit\  Police  S<|ua<ir<>ns 

Ih  'svriptiim:  Tin*  purpose  nl  ihi>  research  was  in  develop 
a  int*thodoio"\  i or  mea>urin"  changes  in  the  produrtix  il \ 
ol  MViirilN  |h»I i«*«*  squadrons  when  these  changes  result 
from  squadron  reorganization.  IVodurliv  ih,  measures 
included  both  subjective  criteria.  siieh  as  superv isorv 
ratings.  and  objective  criteria  developed  in  conjunction 
willi  job  experts  ironi  the  securilv  polio*  eareer  field. 
Individual  and  organizational  measures  were  collected 
Iroin  bases  matched  lor  similaritv  in  all  respects  except 
squadron  organization.  (riteriou  data  were  rollecled 
helore  ami  alter  tin*  reorganization.  INilicv  capturing/ 
specilving  to‘bnit|ui*s  wore  emplovod  to  identilv  tin* 
significant  characteristics  ol  cllective  securilv  polio* 
squadrons. 

i  tilizatiofi:  I  In*  el  I  eels  ol  organizational  changes 
implemented  at  tin*  I  ora  I  b*\rl  an*  oltrn  diitiruli  to 
i|  iui  nt  it  % .  Techniques  developed  undrr  this  work  unit 
prov  idr  a  comprehensive  and  systematic  approarb  to 
tracking  and  documenting  positive  and  negative  changes. 


Tin*  results  ol  tlii.**  research  an*  bring  used  in  decision-* 
regarding  tin*  organizational  structure  ol  security  polio* 
squadrons  in  Kuropr.  \ddiliouully .  tin*  technologic** 
developed  arr  a|ipiiralilr  lor  use  in  securilv  polio* 
squadrons  throughout  tin*  \ir  lorn*.  a**  wr||  a"  in  ittlirr 
I unrlioiia)  areas. 

Ilrnefits:  Mthough  developed  lor  list*  in  so-uril\  police 
squadrons.  (In*  met  liodologv  could  hr  used  in  a  \arirtv  of 
operational  settings.  1 1 >  application  will  permit  \ir  I* oro* 
managers  to  make  controlled  hrlorr  and  alter  or  between 
unit  comparisons  to  assess  tin*  impact  on  productiv  ii\  ol 
anv  organizational.  proct*dural.  or  other  t \  pc  ol  change. 

A  FURL  i.ontuct:  (.harles  V  Vi  caver 
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I  (-clinical  Achievements 


litlc:  Dev clo|inu'iit  of  an  Air  Force  Occupational 
Research  Data  Rank 

Description:  Ft  furl*  In  establish  an  \ir  Force 
Occupational  Research  Data  Hank  have  rcsulicil  in  the 
tlcvcliipnicnl  ol  an  on-line  rapid  access  retrieval  svslein 
lor  dilleren!  kinds  ol  occupalional  data.  This  retrieval 
sv  stent  includes  sum  mar  v  -descriptive  v  aria  tiles  about  \  i  r 
Force  occupations,  occupational  siirvcv  data  lor  the 
enlisted  occupations,  and  a  research  report  inilcv  svslein 
bv  occupal  ions.  The  relriev  a  I  sv  stein  prov  ides  the  capacil  v 
to  reterence  research  materials  through  a  cross- 
catalogued  kev  word  search  and  select,  displav.  and  print 
bv  specialtv  and  subgroup  variables  related  to 
occupalional  descriptors,  prerequisites,  and  enlisted 
personnel  characteristics.  It  also  allows  the  user  to  extract 
various  ( .ompre hensiv c  Occupational  Data  \nalvsis 
Programs  reports.  \l  present,  these  protolvpe  svslems 
within  the  Occupalional  Research  Data  Rase  are 
operational.  Work  has  been  directed  towards  the  inclusion 
of  medical,  legal.  and  saletv  data.  In  addition, 
longitudinal  analvsis  and  cross  occupation  analvsis 
capabilities  will  be  built  into  the  svslein. 

I  lilisulion:  The  Occupational  Research  Data  Hank  has 
been  designed  Iti  support  the  research  thrusts  ol  the  Vir 
Force  Human  Resources  l.ahoralnrv .  The  large  vidumeol 
occupational  data  contained  in  the  retrieval  svslem 
provides  a  centralized  location  for  researchers  to  obtain 
quick-response  answers  for  personnel-related  questions. 
\t  present,  such  questions  mav  lake  weeks  to  answer. 
<  .ross-eomparisons  ol  specialties  with  respect  to  their 
characteristics  are  feasible  and  should  lead  to  more 
elteelive  selection  ol  occupations  lor  special  studies. 
Personnel  data  from  calendar  vears  I’lTH  and  I'lT'l  are 
present Iv  available.  Medical,  saletv.  and  legal  data  from 
calendar  vear  l'*8ll  are  also  available. 

Hvnej'itu:  The  Deeupational  Research  Data  Hank  provides 
rapid  access  to  a  centralized  source  of  occupational  data, 
limited  studies  with  short  suspense  dales  could  be 
accomplished  without  the  need  to  extract  data  from 
longitudinal  studies  and  trend  analvsis  can  be  performed 
on  a  real-time  basis  to  prov  ide  a  dvnamic  representation 
ol  occupational  data. 

iFHRI.  (.onltirt:  Hendrick  W.  Ruck 
VFHRI./MODS 
Brooks  \FR  T\  782.V. 
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I  ill*-:  Methods  for  Determining  Saletv  draining 
Priorities  for  Job  Tasks 

Itfsiriplion :  functional  Managers  in  everv  \ir  force 
enlisted  specialtv  arc  concerned  about  job  saletv.  Some 
jobs  are  more  hazardous  than  others,  but  each  specialtv 
strives  to  reduce  oo-thc-job  accidents.  I  his  research 
examined  the  leasihilitv  ol  rank  ordering  job  tasks  in 
terms  ol  hazard,  possibilitv  ol  accident  occurrence,  and/ 
or  other  pertinent  factors  that  could  assist  training 
designers  in  determining  needs  lor  saletv  training. 

Three  \ir  Force  specialties  were  studied:  (a)  Vircraft 
Vrmameul  I  Vir  force  Specialtv  t  aide  (  \ FS< !!  HiJXll).  (h) 
Fire  Protection  (VIST  .’>7I\(I).  and  (c)  fuels  (VFSd 
(id I  X It).  I  ask  and  job  factor  data  were  collected  lor  each 
specialtv.  Subject  matter  experts  also  matched  accident 
data  with  the  tasks  being  performed  when  the  accidents 
occurred,  from  these  data,  lour  method-  lor  rank¬ 
ordering  hazardous  task-  were  developed.  Previous 
accidents  were  matched  to  the  ta-ks  in  the  lir-l  method. 
I  he  second  method  displaved  rank-ordered  hazardous 
tasks  based  on  hazard  potential  ratings.  I  sing  the  third 
method,  a  regression  equation  wa-  developed  and 
hazardous  tasks  were  rank  ordered  based  on  predicted 
scores  I  rum  the  regression.  \  I  Inal  method,  a  cost-benefit 
analvsis.  allowed  for  the  estimation  of  how  much  itionev 
might  be  saved  if  certain  task-  were  trained. 

f  lilizalion:  These  methods  would  he  most  beneficial  in 
those  Vir  Force  specialties  in  w liieli  accidents  are  the  most 
frequent  and  costlv.  Trainers  could  choose  which 
methods  would  produce  the  most  pertinent  information 
lor  the  specialtv  under  stinlv.  Once  the  potential  accident 
task-  were  identified,  specialized  training  could  he 
developed  tor  those  task-  and  incorporated  into  the 
training  program. 

lirnrf ils :  Idcnhl nation  ol  polcnliallv  hazardous  tasks 
would  result  In  improved  job  saletv  training.  The 
training  would  lead  to  avoidance  ol  injuries  and  ol  the 
loss  ol  equipment,  lime,  and  materials  due  to  ou-lhe-job 
accidents. 

tFHRI.  C.ontart:  Hendrick  W  .  Ruck 
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Till*':  Development  i>C  Mission  Impact  DFBOS  Model 


Title:  Performance  Appraisal  Systems  fur  l  SAP 
(  ivilian  Personnel 


Description:  l  ln-  purpose  of  this  effort  was  In  extend  tin- 
Oenerali/.ed  Fxplanalor.  Bast-  Operating  Su|i|)orl  Model 
(DFBOS-M)  lo  include  mission  changes  as  an  input 
parameter.  OF  BOS  was  designed  as  an  explanatory  inoili-l 
capable  of  estimating  the  impart  of  workload  changes  on 
Base  Operating  Support  (BOS)  and  Beal  Property 
Maintenanre  Activities  (Rl’M  V)  funelional  manpower,  or 
alternatively,  the  impart  of  manpower  changes  in  terms 
of  workload  exerution  rapalnlilv.  The  rurrenl  research 
and  model  building  eltorl  identified  the  kev  relationships 
between  mission  manpower/rapabilities.  and  the  primary 
BOS  and  Rl’M  A  manpower  and  workload  indicators. 
These  relationships  permitted  the  development  and 
testing  of  a  programmable  mission/support  manpower 
planning  model,  (liven  specific  mission  changes,  the 
I  IKBOS-M  model  can  accurately  estimate  changes  to 
primary  workload  indicators  and  BOS  and  Rl’M  \ 
manpower  hr  functional  category.  The  methods  of 
analysis  and  results  of  this  effort  are  documented  in 
AFHR1.-TP-81-T0. 

I  tilization:  The  \ir  Force  Directorate  of  Manpower  and 
Organization  (AF/MI’M).  the  primary  user  of  this 
research  product,  has  loaded  the  (IFBOS-M  software  on 
(heir  computer  and  has  completed  initial  testing.  (IKBOS- 
M  is  now  being  considered  for  integration  into  the  AI7 
MI’M  programming  system  lo  aid  their  manporrer 
programmers  in  responding  to  force  structure  changes 
during  development  of  the  Program  Objective 
Memorandum,  the  Budget  Fstimate  Submission,  and  the 
President’s  Budget. 

Renefits:  I  he  Mission  Impact  (IFBOS  Model  provides 
\  1  r  force  manpower  managers  with  greatly  improved 
capabilities  to  program  and  justify  base  level  support 
manpower.  The  model  can  compute  base  operating 
support  and  real  properly  maintenance  activities 
manpower  requirements  directly  from  programmed 
changes  in  the  mission  elements  ol  the  force  structure, 
reducing  current  reliance  upon  command  average 
manpower  factors  for  support  manpower  computations. 
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Description:  The  development  ol  a  comprehensive 
management  system  lor  encouraging  excellence  In  job 
performance  of  Air  Force  civilian  employees  lias  lieen 
completed.  The  system  has  four  major  components:  (a) 
Senior  Fxecutive  \ppraisal  System  (SF.AS).  (h)  (•moral 
Manager  \ppraisal  System  (DM  \S).  (c)  Job  Performance 
\ppraisal  System  (Jl’VS).  and  (d)  Promotion  Potential 
Appraisal  System  (l’P\S).  I  nder  SF.AS.  bonuses  were 
distributed  to  senior  executives  based  on  job  performance 
evaluations.  SF  AS  was  implemented  I  October  1*170.  A 
similar  system  for  evaluating  general  managers  (DM  AS. 
OS- 1  T  through  DS-I  >)  and  distributing  merit  pay  among 
these  managers  was  developed  and  became  operational  1 
October  I  PRO  with  first  merit  pax  awards  made  I  October 
1  OK  1 .  Similar  to  SF.AS  and  DMAS.  JPAS  uses  a 
supervisor/worker  developed  work  plan  which  identifies 
the  major  elements  of  the  job  w  bich  are  lo  be  rated,  shows 
the  criticality  anil  relative  importance  of  the  elements, 
and  stales  (be  performance  standards  for  each  element. 
The  promotion  potential  appraisal  system  (PI’  AS)  was 
completed  and  will  be  implemented  I  February  1*182  to 
rank  order  all  DM.  DS.  and  Federal  Vi  age  Scale  promotion 
eligibles.  F.xperts  in  each  vocational  area  defined 
behavioral  dimensions  necessary  for  performance  in  their 
area,  and  policy  capturing  exercises  produced 
mathematical  algorithms  for  use  in  the  ranking  process. 
Although  the  requirement  lor  the  job  performance  and 
promotion  efforts  predate  the  D'ivil  Service  Reform  Act  of 
1*178  by  two  years,  the  evolved  systems  are  in  accord  with 
the  requirements  of  that  act. 

I  tilization:  The  first  bonuses  were  paid  out  to  members 
of  the  Senior  Fxecutive  Service  under  the  Senior 
Fxecutive  Appraisal  System  (SI.  AS).  Approximately  l()T) 
(DS-H.  and  above)  employees  were  in  competition  for 
bonuses  based  on  the  performance  ratings  and 
Performance  Review  Board  recommendations.  The 
DMAS  was  implemented  on  1  October  1*180  for 
approximately  11.000  Deneral  Schedule  employees 
identified  as  superv  isors  and  managers  in  grades  OS-18 
through  OS-l.T.  The  first  appraisals  under  DMAS  were 
completed  on  TO  June  108!  with  the  first  merit  pav 
increases  under  the  system  to  he  awarded  during  the  first 
full  pav  period  in  October  1*181.  Approximately  120.000 
Deneral  Schedule  and  Federal  Vi  age  System  employees  in 
all  grades  were  trained  in  the  concepts  and  practical 
application  of  developing  work  plans  for  the  JP  AS  which 
became  effective  I  October  1081.  At  that  time,  all 
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«aiii|»li>\ imi'l  have  written  work  plans  composed  ol  jolt 
performance  elements  ami  standards.  1  hr  J 1*  \S 
appraisals  an*  scheduled  Inr  I  Fchruarv  l‘)H_!  with 
roulinumg  increments  ol  appraisals  lor  rmplovrr.s  based 
upon  I  he  employers  anniversarv  dale  of  hi>t  w  i  1 1 1  i  1 1  - 
grade  increase  or  proiiiol ion. 

Benefits:  Willi  lull  implementation  ol  SI!  \S.  ( •  \1  \S. 
ami  .11*  \S.  thr  \ir  l  orn*  lias  mrl  tin*  legal  requirements 
ol  llir  (  ivil  Service  Uclorm  \rt  ol  1*1711  as  it  pertains  to 
tlir  dev  clopmr  n I  and  implementation  of  new 
performance  appraisal  *\ stems.  These  ilirrr  -v  stems  arr 
objective  management  svstrms  designed  to  loslrr  and 
reward  excellence  in  performance  and  to  idrnlitv 

i 


siilistandard  prrlormanrr  at  an\  grade  or  lr\i-i  within  thr 
\ir  l  im  r  I rdr ral  ri\ ilian  rmplovrr  arra.  The  IM*  \> 
provide-  tlir  \ i r  l  orn*  with  a  complrtrlv  \  i - 1 hi r  civilian 
promotion  svstem  which  developed  to  mm  thr  IT.O 
and  l  nilorm  huiilrljnrs  lor  l.mplmrr  Srlrrtion  ami  thu* 
minimi/r  thr  ihrrai  of  litigation. 

a  nut  l  (. ontnet :  Krmc  l.ould 

\i  iim./\io\r 
Hmohs  \rii  t\  :«j.r» 

\utuv on  1  III-  T~>7n 
Commercial  (  >  I  J )  »  iti- V»7ll 
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Title:  l  lili/ation  of  Vmhiicii  in  thr  Air  Foret* 


Description:  During  thr  past  drradr.  tlir  nmnlirr  of 
women  in  thr  \ir  lorre  has  inrrrasrd  from 
approximate!)  IJJMMI  to  more  than  fiUJMMI.  To  pro\  idr 
\ir  lorrr  management  with  inioruiation  relevant  to  thr 
optimal  uiili/ation  of  miiiirn  in  nontradii ional  militarv 
rolrs.  a  studv  ol  thr  \irerafl  Maintenance  ( Career  Field  is 
bring  accomplished  with  tlir  nlijeetixe  to  evaluate  thr  im- 
I he- job  utili/ation  pattrrns  of  males  and  female-  and  to 
idrnlil v  gender  difference-  in  task  assignment.  in  jolt 
changes  over  limr.  and  in  joh  expectation-.  experience-, 
and  altitude*.  Thr  analysis  ol  tin*  joh  expectation-, 
experiences.  and  atlitudr  data  indiralr  that  -omr 
significant  dil  le*rrnrrs  do  cxi-t  between  male-  ami 
female*  in  their  reason*  lor  entering  tin*  \ir  Forrr  ami 
tin*  \ m  r.it I  \1aiiilt*iianrr  rarerr  lirld.  in  thrir  pre\  ion* 
mechanical  experience  and  ilirir  plans  for  civilian  work. 
I  lit  Irrrnres  wrrr  also  indiratni  m  thr  area  ol  exportation* 
a-  to  thr  amouiil  ol  strength  required  on  llir  joh.  initial 
supervisor  confidence.  am!  desire  to  leave  tin*  \ i r  Force. 
However,  dillrrrnre*  were  riot  found  In  hr  gender 
specific  m  other  area*  ol  expectations,  experiences,  and 
altitudes.  Overall.  -at  i-larlnm  with  the  \ir  lone  am) 
their  joh*.  current  *uper\i*or\  eon  I  idr me.  |  <  >  h 
dill  iruliics  and  joh  change*  were  not  found  to  have 
di -criminal iv e  render  -igml  iraner.  f’rrlimiujrv  re-nlt-  (»| 
tin-  -link  have  hern  hr  if  *  I  ftl  and  Inrllier  an.ilv-es  are  in 
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(  tilizotion:  I n t or nial ion  generated  from  these  studies 
lias  been  used  in  making  management  deeisiuns 
regarding  the  utilization  of  women  in  the  \ir  Force. 
Decisions  made  utilizing  this  research  have  allowed  an 
expansion  of  the  role  of  women  in  the  Air  Force  resulting 
in  an  increase  in  selection  ratios  for  certain  career  fields 
and  the  optimal  utilization  ol  the  personnel  resources 
available  to  the  Air  Force. 

A  FURL  Contact:  Suzanne  Lipscomb 
AFIIKI./MODF. 

Brooks  AFB  T\  7823.1 
Autovon  2  10-3.1.1  I 
I  Commercial  (.112)  ,'>3(>-3.">.”>I 


Title:  Performance  Relevant  Situational  (Constraints 

Description:  This  research  is  part  of  a  comprehensive 
AFHRI.  program  to  identify  factors  which  influence 
produclivitv  in  the  Air  Force.  The  purpose  ol  this 
research  is  to  identify  situational  constraints  in 
operational  Air  Force  work  environments  which  are 
perceived  hv  job  incumbents  to  inhibit  their  produclivitv. 
and  to  develop,  refine,  and  validate  a  questionnaire 
instrument  which  ran  be  used  to  identify  such  factors  in 
diverse  settings.  The  study  involves  four  phases  in  which 
different  samples  of  first-term  enlisted  personnel  will  be 
selected  for  survey  administration.  During  the  first 
administration,  a  questionnaire  eliciting  open-ended 
responses  will  be  administered,  and  the  responses  will  be 
content  analyzed.  On  the  basis  of  this  analysis,  a  number 
of  dimensions  which  impede  productivity  will  be 
identified,  and  this  knowledge  will  serve  as  a  basis  for 
development  of  items  to  be  included  in  a  more  structured 
and  psychomrtrieallv  sound  questionnaire.  This 
questionnaire  will  be  administered  to  a  second  more 
comprehensive  sample  of  first-term  enlisted  personnel. 
Responses  to  this  questionnaire  will  be  factor  analyzed, 
and  the  instrument  will  be  refined.  .Also,  the  extent  to 
which  situational  constraints  are  present  in  a  variety  of 
Air  Force  jobs  will  be  identified.  During  the  third  phase, 
focus  will  be  on  a  more  limited  set  of  incumbents  in  each 
of  six  Air  Force  Specialty  Codes  (.AFSC.s).  and  the 
instrument  will  be  validated  against  a  variety  of 
performance  and  satisfaction  criteria.  In  the  fourth  phase, 
using  a  sample  of  incumbents  in  a  single  AFSC.  the 
differential  impact  of  similar  work  environments  on 
incumbents  differing  on  aptitude  and  other  attributes 
will  be  examined,  particularly  with  reference  to  attrition/ 
retention. 

(  liliztilion :  Identification  of  situational  constraints  to 
productivity,  as  well  as  development,  validation,  and 
refinement  of  a  questionnaire  to  measure  such 
constraints,  will  provide  Air  Force  researchers  and 


managers  with  important  information,  and  a  tool  to  deal 
with  productivity  problems.  Knowledge  ol  factors  which 
impede  producliv  itv  will  prov  idc  managers  In  a  variety  of 
operational  work  settings  with  the  information  they  need 
to  make  organizational  and  workgroup-specific  changes 
to  enhance  productivity. 

AFHRI.  Contact  Tom  AXatson 

AFHRI./ VIODF 
Brooks  AFB  T\  7823.1 
Autovon  210-3.”).')  1 
Commercial  (.”>12)  .”>30-3.”).”) I 


Title:  Personnel  Factors  Related  to  Attrition  and 
Retention 

Description:  The  purpose  of  this  research  is  to  support 
the  Air  Force  function  of  sustaining  personnel  resources, 
l  itis  effort  will  exploit  opportunities  to  favorably  affect 
force  quality  by  accomplishing  the  following  objectives: 
(a)  identify  ing  personnel  and  occupational  factors  related 
to  attrition  and  retention  in  the  enlisted  force,  (b) 
developing  reliable  and  valid  measurement  techniques 
for  collecting  such  information,  and  (c)  designing 
practical  and  efficient  methodologies  for  incorporating 
research  into  current  selection,  classification,  and 
assignment  programs. 

The  approach  to  the  study  involves  a  conceptual  analy  sis 
of  the  personnel  retention  problem  focusing  on 
determination  of  key  factors.  First,  a  taxonomy  of 
attrition  and  retention  criteria  is  being  developed  to 
present  an  orderly  and  compact  arrangement  of  measures 
for  use  in  personnel  research.  Files  are  being  developed 
for  use  in  a  number  of  analyses  in  this  research  program. 
These  studies  will  include  a  tracking  of  historical  trends 
in  attrition  and  retention,  longitudinal  studies  of  cohort 
groups  from  lime  of  entry  to  time  of  loss,  cohort  analysis 
of  loss  rates  for  possible  period,  experience  and  specific 
cohort  effects,  investigation  of  occupational  differences 
in  continuation  rales  over  time,  and  finally,  analysis  of 
alternative  attrition/retention  prediction  systems  and  the 
evaluation  of  their  impact  on  personnel  acquisition. 

I'lilization:  Identification  of  personnel  factors  related  to 
attrition  and  retention  will  allow  better  forecasting  of 
force  strength  and  attenuation  of  factors  negatively 
impacting  personnel  turnover. 

AFHRL  Contact:  Charles  N.  Weaver 
AFHRI./MODF 
Brooks  AFB  T\  7823.”. 

Autovon  240-3.1.31 
Commercial  (.112)  .13(1-3.1.1 1 
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Title:  Evaluation  of  Individual  Performance  in 
Mechanical  Specialties 

Description:  With  a  limited  labor  supply,  the  optimal 
utilization  of  all  Air  Force  personnel  becomes 
increasingly  important.  The  ability  to  objectively  and 
accurately  assess  an  individual's  level  of  performance  on 
the  job  is  critical  to  many  areas  of  human  resource 
management.  Specifically,  in  order  to  evaluate  the 
validity  and  efficiency  of  systems  for  personnel  selection, 
assignment,  training  and  utilization,  effective  measures 
of  on-the-job  performance  are  necessary.  The  mechanical 
career  area  is  a  vital  part  of  the  Air  Force  including  such 
diverse  specialties  as  telephone  equipment  installation, 
aircraft  maintenance,  masonry,  and  carpentry.  Since  all 
these  jobs  require  a  high  degree  of  mechanical 
competence,  entrance  requirements  to  mechanical 


specialties  include  a  minimum  level  of  mechanical 
aptitude  as  measured  by  the  Armed  Services  Vocational 
Aptitude  Battery  (AS\  \B).  To  ensure  that  these  key 
mechanical  positions  are  staffed  with  the  best  people, 
continual  refinements  are  made  to  the  personnel  system. 
A  methodology  to  objectively  assess  individual  on-the-job 
performance  within  these  specialties  could  provide 
empiriral  feedback  to  optimize  the  refinements  and 
provide  a  means  for  assessing  the  impart  of  policy, 
equipment,  and  training  changes.  A  method  to  provide 
objective  feedback  on  actual  job  performance  in  the 
mechanical  career  areas  would  thus  help  improve  the 
capability  of  the  Air  Force  in  operating  its  highly 
mechanized  force.  In  order  to  meet  these  needs,  an  effort 
is  underway  to  develop  an  integrated  performance 
assessment  methodology  applicable  to  all  mechanical 
career  fields.  The  methodology  will  consist  of  a  general 
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framework  of  instruments  and  techniques.  ami  a  set  of 
clear-cut  decision  rules  which  can  lie  applied  to  the 
content  of  each  job.  The  prototype  system,  if  successful, 
would  be  applicable  to  a  full  range  of  functional 
specialties. 

Utilisation:  The  performance  assessment  system 
developed  bv  this  effort  will  he  used  to  assess  individual 
performance  levels  in  order  to  evaluate  the  validity  and 
efficiency  of  systems  for  personnel  selection,  assignment, 
training,  and  utilization. 

AFIIRL  Contact:  Suzanne  l.ipscomh 
\KIIRI./\I(>I>K 
Brooks  \KB  T\  TKJ.V, 

Aulovon  2  Kl-d.Vi  I 
(inmniercial  (.“>12)  .”>.%-!l.V>l 


Title:  Development  of  Prototype.  Computer-Based 
Training  Decisions  System 

Description:  The  objective  id  tins  effort  is  to  develop  a 
user-oriented,  interactive,  computer-based  svslem  lor 
training  resource  allocation  and  training  assignment 
decisions  at  the  worker-task  or  task  cluster  level.  I  he 
ellorl  will  involve  the  exploratory  development  ol  tour 
subsystems:  (a)  a  task  i  haraclerislics/lask  i  lu-iering 
subsystem  to  address  the  what  anil  where  ol  training.  Ih> 
a  Held  utilization  sulisvstem  to  address  the  con-eipieni  e- 
of  training  divisions  in  terms  ol  per-onnW  a-signoient 
strategies  and  mission  aecoinpli'htnenl.  h  I  a  resnun  e 
cosl/capactlv  subsystem  to  assess  the  resource  and 
capacity  constraints  and  cost  tradeoll-  id  training 
decisions,  and  (d)  an  integration  suh-'-iem  to  interface 


the  other  subsystems  into  a  user-oriented,  interactive, 
computer-based,  training  decisions  system. 

lltilixation:  This  effort  will  produce  a  training  decisions 
system  that  will  provide  reatlilv  available,  validated 
information  to  \ i r  Staff  and  user  commands,  especially 
Hr  Training  (.'ominand.  on  costs  and  consequences  ol 
training  decision  alternatives  under  dillerenl  constraints, 
costs,  and  personnel  utilization  patterns.  The  billowing 
benefits  are  anticipated  from  the  implementation  ol  such 
a  system:  (a)  enhanced  mission  readiness  through 
optimizing  the  mesh  of  technical  training  resources  and 
overall  operational  demands,  (h)  increased  training 
efficiency  through  optimizing  the  sequence  and  sellings 
in  which  training  occurs,  (c)  improved  personnel 
utilization  through  development  of  methods  lor  analyzing 
functional  jnh  patterns  In  relation  to  optimized  training 
sequences,  (d)  increased  cost  effectiveness  ol  training 
through  the  formulation  of  training  decisions  based  on 
explicit  eo«l  and  resource  consequence-,  and  (e)  reduction 
ol  excessive  operational  training  commiunenls  through 
more  an  orate  estimation  and  analysts  ol  unit  capacity  to 
train  while  meeting  ongoing  011—1011  demand-.  I  lit- 
ellorl  will  lie  -up|mrlivc  ol.  hut  will  not  duplicate,  a 
parallel  ellorl  lo  the  logi-lic-  and  I  ei  Initi  al  I  rattling 
ltivi-1011  o|  \  I  1 1 K I  to  develop  specifications  lor  an 
iniegralod  training  -v-tem  lor  \ir  force  oii-lhe-|idi 
training 
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AIR  COMBAT  TACTICS  AND  TRAINING  THRUST 


COMPONENTS 


SUBTHRUSTS 


AIR  COMBAT  TRAINING 


TECHNICAL  ACHIEVEMENTS 


Fitlt* :  Desk  T«»|>  Trainer  Demonstration 

Description :  ( mmpuler-bascd  inslrtielion  was  not 
popular  with  the  Major  Commands  (M  \J(  lOMs)  due  to  its 
operator  requirements  and  maintenance  costs.  In  order  to 
open  litis  area  Tor  research  and  development,  a 
demonstration  of  a  microcomputer-based  instructional 
system  was  undertaken  to  answer  these  criticisms.  In 
\pril  1*181.  in  conjunction  with  the  linage  II  conference, 
the  Desk  Top  Trainer  was  demonstrated  to  members  of 
the  eonferenee.  The  system  consisted  of  off-the-shelf 
computer  components  in  the  hobby  computer  calegorv 
and  required  no  operator  other  than  the  trainee. 

I  ’litigation:  Representatives  of  the  \ir  Training; 
Command  (ATC)  and  the  T  actical  \ i r  Command  (T  \C) 
agreed  that  the  system  design  and  implementation 
answered  both  criticisms  (maintainahilitv  and 
operability).  The  projected  utilization  has  potential 
impact  on  all  pilot  training  hut  is  most  applicable  at  the 
squadron  and  flight  levels. 

Hcncjits:  \  low  cost  alternative  to  more  traditional 
training  methodologies,  the  Desk  Top  Trainer  offers  a 
more  flexible  training  svslem.  <  onlenl  and  control  can  be 
maintained  at  anv  level  I  rom  M  \.|1  T  fM  dow  n  to  the  (light 
level  without  reducing  the  responsiveness  of  the  svslem 
to  the  user.  The  low  cost  id  the  svslem  allows  a 
redundanev  not  possible  with  larger  hosted  svslem-. 


Touch-Sensitive  Craphic  Di'plav-  \||ow  Pilot 
to  I’hv-icallv  Make  Select  ioiis 
on  I Ic-k  lop  I  miner 


it'll  Rl.  fun  hot.  Maj  David  I..  Pohlman 
M  IIKI./OTCI 
\\  ilium-  M  R  \/  R.TJJ 
\ulov  Oil  I  ,  l-tl  ltd 
Commercial  (littj)  'IRH-liatil 
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Til  It- :  Operational  Test  ami  Kvalualion  Handbook 
for  Aircrew  Training  Devices 

Description:  The  \ir  Tnrce  plans  extensive  simnlalnr 
procurements  in  order  to  maintain  operational  readiness 
anil  reduce  training  costs.  I  he se  simulators  will  hr 
employed  across  the  entire  Might  training  speetrnin. 
heginning  with  l  ndergraduale  I’ilot  Training, 
eonlinning  through  tiumbat  firevv  Training,  and 
enlmtnaling  in  the  maintenance  of  proficiency  in  aircrew 
skills.  The  critical  requirement  is  that  these  simulators 
provide  a  training  medium  that  enhances  aircrew  qualitv 
while  using  fewer  resources  than  would  he  consumed  liv 
the  aircraft.  Since  significant  Department  of  Defense 
investments  depend  on  the  capabilities  of  these 
simulators,  their  training  effectiveness  must  be 
lliornughlv  and  aeciiratclv  evaluated.  Mthnugh  the  \ir 
force  plans  to  conduct  a  series  of  tests  and  evaluations  on 
these  dev  ices,  the  methodologies  and  techniques  liv  vv  liich 
these  are  to  he  accomplished  has  not  heen  determined. 
Vi  hat  can  be  slated  with  eertainlv  is  that  a 
multidisciplinary  approach  will  he  required.  \t  a 
minimum,  thorough  tests  a  nil  evaluations  will  include 
considerations  ol  training  capabilities  and  transfer,  media 
utilization,  human  engineering,  device  reliahilitv  and 
maintainability.  and  life-cycle  costs.  Knowledge  from  the 
fields  ol  psychology,  education,  engineering,  and 
economics  must  he  combined  to  provide  a  cohesive 
approach.  ( innsequentlv .  a  handbook  has  been  prepared 
that  will  do  the  following: 

I.  Determine  appropriate  methodologies  that  can  be 
utilized  as  standards  for  assessing  simulator  training 
effectiveness.  The  major  elements  of  this  effort  include 
(a)  application  of  alternate  definitions  of  training 
effectiveness  suitable  for  v  arious  svsiems.  (b)  selection  of 
measures  and  techniques  that  validly  and  reliablv 
evaluate  levels  of  individual  task  performance  for  both 
student  and  inslruclor/nperalor  personnel  (items 
considered  include  appropriate  statistical  analyses, 
sample  sizes,  sample  representativeness,  and  training 
criteria  selection),  (e)  investigation  of  sludent/inslructor/ 
operalor/lraining  manager  altitudes  and  their  impact  on 


simulator  acceptance,  utilization,  and  confidence  in  the 
training  program,  (d)  investigation  ol  the  relationship 
between  system  availabililv  and  reliability  and  the 
capability  to  maintain  the  intended  training  program. 

Determine  appropriate  techniques  to  evaluate  system 
control  lealtires  such  as  the  instriietor/operator  console: 
adaptive  training  pro.isions:  system  nperabililv  and 
special  system  training  capabilities  such  as  freeze,  re-ci. 
automated  playback,  and  prerecorded  demonstration-. 

•I.  Determine  the  appropriate  composition  ol  the 
Operational  lest  and  Kvalualion  team  in  terms  ol 
disciplinary  skills  and  experience. 

I.  Determine  the  resources  necessary  to  conduct 
Operational  Tests  and  (’.valuations  in  terms  of  personnel, 
hardware,  and  software. 

(  tilization:  The  research  results  (a)  provide  \ir  force 
leadership  with  direction  in  making  sound  decisions  in 
allocating  huge  expenditures  on  aircrew  simulators,  and 
(III  provide  the  operational  \ir  force  units  proper 
methodology  in  the  planning  and  conduct  of  aircrew 
simulator  test  and  evaluation  programs  lor  a  variety  id 
systems. 

Benefits:  The  published  handbook  provide-  a 
standardized  guide  for  f  fperalional  Tests  and  f.v ablations. 
Planning  and  required  lest  procedures  are  outlined  in 
terms  usable  hv  operational  command  personnel. 
\ppiieation  ol  these  procedures  will  result  in  increased 
ellicioucy  and  reliability  in  operational  lest  and 
evaluation  of  training  equipment.  The  benefits  will  lie 
cost  savings  in  the  conduct  ol  the  test  and  improved 
reliability  and  validity  in  the  lest  findings. 

■if'HKI.  Contact:  Thomas  If  Mrav 
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lillr:  I -l<>  \irrrufl  Turhult  •uce  Studv 

I tiMri/ll inn :  \  -t mi \  has  hern  n>m|ili'!ril  In  <1  <■  I < t m i i i n - 
whether  >r |>< >r;i 1 1 nji  various  levels  of  turbulence  in  I li<> 

v  i-iial  ~erne  i  1 1  - 1  r  1 1 1 1 1 « •  1 1 1  -  and  g-srat  of  the  \dvaneed 
>  I  ill  il  lalor  lor  I'ilol  Training  (  \SI’T)  I  -lit  cockpit  rail 
improve  simulator  perlormanee  in  a  subsequent 
no  derate  turbulence  lomlilion.  \irrrafl  molion  din-  to 
Inrliiili-nn-  is  nol  predictable  In  tin-  pilot.  \\  In-n  it  occurs. 
I  In-  pilot  n  i  it  >1  roar  I  in  order  In  control  tin-  aircral l.  In  t  his 
~t  nil  % .  molion  din-  lo  turbulence  was  simulated  In 
instrument  and  s  i-na I  srrnr  jitter  and  In  tin-  inflation 
and  dellation  id  g-seat  bladders.  I’lalforni  niotion  was  not 
ii'i-d.  I  In-  Iff  pi li >t >  par  uipating  in  this  studv  were  from 
tin-  I  actu  al  \ir  l.omniaml  and  all  had  experience  in 
lighter  aireralt  and  were  transitioning  to  the  I  -l(>  aircraft. 
Nine  of  these  pilots  were  trained  in  the  ASPT/l-lb 
configuration  on  three  tasks  at  three  different  levels  of 
Inrlmlenee.  I  he  tasks  were  inslriimenl  landing  svstcm. 
fit-decree  dive  lionili.  and  strafe.  These  pilots  were  the 
experimental  group.  Idle  other  nine  pilots  received 
\SPT/K-I<>  training  on  the  same  three  tasks  lint  with  no 
Inrlinlenee.  I  liese  pilots  were  the  control  croup.  Pilots  in 
the  experimental  group  experienced  lask/tnrhulenee 
conditions  in  a  speeiallx -lialaneed  arrangement  that 
exposed  each  pilot  to  all  the  conditions  in  a  nniipie  order. 

/  liliznlion:  It  was  expected  that  this  si  mix  would  show 
that  prior  training  with  Inrlinlenee  would  enable  pilots  lo 
perlorm  heller  In  subsequent  turbulent  conditions  than 
would  pilots  who  had  not  received  prior  training. 
\nalxsis  ol  results  shows  that  this  expectation  was  not 
realized.  V-  a  matter  ol  lael.  the  control  group  out¬ 
performed  the  experimental  group  on  the  criterion  trials. 
\pparentlx.  the  training  with  Inrlinlenee  was  disruptive 
rather  than  beneficial.  \  tentative  eonelnsion  to  be  drawn 
is  that,  since  the  subjects  were  all  experienced  lighter 


pilols.  ihev  alre.nlv  had  learned  how  In  tear!  lo 
turbulence.  I  lirlnileliee  experienced  liv  llie  experimental 
group  did  mil  improve  -kills  which  were  alreadv 
developed.  I  II  rloi  lenee  lll.IV  have  dl-lrai  It’ll  the 
ex  peri  men  lal  group  Irom  the  ia-k  ol  learning  how  to  1 1  v 
the  I  -III.  resulting  ill  teiliteed  eiilerion  perlormanee 
compared  to  the  ronlrol  group. 

/{rnr/if.v:  litis  ICsrarell  rail  I II I  I  lienee  llie  111  1 1  l/all  loll  of 
the  svllabits  lor  the  I  -Iti  I  nil  \li-sion  simulator. 

tlllRI.  (.ontart:  Ifoheri  Woodrult 

\i  iim./mt, 

\\  illianis  \ I  If  \/  ffdJJ  I 
\lllovoli  I  .  l-tiali  I 
I  o  i  II  meril.ll  (IlllJI  ‘tfffl-d.iti  | 

I  itle:  \ir  lauii  lull  Maneuvering  Perlormanee 
Measurement  Sv-tem  I  lev  elopmen  I  and  Training 
I  I I  eel  iv  encss  |  v  .dual  ion 

Ih'siri/ilion :  \n  air  combat  maneuvering  performance 
measurement  was  developed  lo  qiiaiililv  laelieallv 
meaningl  ill  olleiisive  and  delensive  maiieiiv  ering 
perlormanee.  llie  sv-tem  i-  emu  pal  I  hie  with  the 
Simulator  lot  \ir-to-\ir  tiombat  and  \ir  I  lumbal 
M  a  tie  ti  v  ering  If  align  / 1  list  ru  men  la  I  ion.  Trati'l  er-ul  - 
training  studies  are  projected  when  the  -vsleni  becomes 
iullv  operational. 


(iompiiter  (Generated  Keplav  ol  (lombal  Kmimnter 


Technical  Achievements 


Psychologist  Debriefing  \-l(l 
Pilot  Following  \S1*T  Sortie 


I  liliznlion:  The  «|tiant if ieat ion  of  indiv  idual/unil 
combat  readiness  in  the  air-lo-air  lask/Taclical  \ir 
(aimmand  training  and  operational  units  will  provide  lor 
Itelter  measures  of  pilot  and  unit  readiness. 

lip  np fits:  The  benefits  of  improved  air  eomhat 
maneuvering  performance  measurement  systems  are  (a) 
increased  reliability  in  assuring  desired  training  levels 
are  achieved,  (h)  improved  capability  to  optimize  training 
efficiency  and  effectiveness  in  ground  or  airborne 
devices,  and  (c)  enhanced  capability  to  redirect  training 
resources  either  to  improve  the  product  output  or  to 
reduce  costs. 

.1  FURL  (ontart:  Vk  illiam  II.  Nelson 

\iiiri./()T<;<) 

I  .like  \  Fit  \Z  8.VW 
\iilovon  Ho  i-TOoH 
(Commercial  ((>02)  d.'Ci-TOoK 


Title:  Force  (Cue  Requirements  for  Air-to-Surface 
Weapons  Delivery  Simulation 

Dpsrription:  The  objective  of  this  research  was  to 
evaluate  the  effects  ol  four  different  simulator  force 
cueing  configurations  upon  the  learning  of  weapons 
delivery  maneuvers  in  the  \dvanced  Simulator  for  Pilot 
Training  (  \SI’T).  and  subsequent  transfer  of  this 
learning  to  performance  in  the  \-l<l  aircraft.  Student 
pilots  were  initially  trained  in  the  \SI’T  and 


subsequently  evaluated  on  III  air-lo-surfaee  sorties  in  the 
\-ld.  I'.acli  student  received  training  under  one  of  four 
simulator  configurations:  (a)  platform  motion  on:  g-seat 
and  g-suil  oil:  (b)  g-seal  and  g-suil  on:  platform  motion 
oil:  (c)  g-suit  only  (g-snit  on:  g-seal  off:  platform 
motion  oil):  and  (d)  visual  only  (platform  motion  off:  g- 
seat  and  g-suil  off).  In  addition,  a  group  of  students  was 
unable  to  practice  weapons  delivery  in  the  VSI’T.  thus 
providing  a  partial  control  group,  \ulomalcd 
performance  measures  of  weapons  deliverv  scores  were 
recorded  in  the  \SI*T:  gunnery  range  scores  were 
obtained  from  squadron  weapons  officers.  I  nfortunatelv . 
changes  in  training  operations  during  the  course  of  the 
experiment  prevented  the  making  of  several  crucial 
comparisons,  and  so  the  conclusions  that  could  he  drawn 
Irom  lhi‘  data  were  limited.  The  kev  findings  of  the  sludv 
were  (a)  strong  evidence  that  performance  improved 
from  sortie*  one  to  sortie*  two  in  the  simulator,  hut  no 
evidence  for  this  improvement  to  he  of  different 
magnitude  for  different  groups,  (b)  no  evidence  that 
different  simulator  configurations  affected  weapons 
delivery  accuracy  in  the  simulator,  (c)  no  ev  idence*  that 
VSI’T  simulator  wcapems  delivery  pretraining  re*sulle*el  in 
an  overall  improvement  in  range  scores  eiver  a  group 
whie-le  had  either  \S|’T  training,  but  no  wcapems  deliverv 
practice  in  the*  \SI’T  (because  of  task  and  svslem  changes 
during  the  experiment,  the  "be'st"  simulator  gremps 
could  neit  he*  eeimpare-d  with  the  e-onlred  group),  (d)  little* 
average*  improvement  in  aeruraev  on  the  range*  be*lwe*cn 
sorlie*s  femr  am!  six  in  the*  dive  bomb  events  (the*  training 
value  of  these*  divc-beemb  seerlies  relative  lei  either 


Air  ('iiiiiIkiI  Training 


puirnhal  um*>  < > (  llirin  i u*4 “( I >  in  lie  rvummrd  mnrr 
4‘ h t'»4* I \ ) .  .mil  (r)  |»i lot ^  Iriiii  In  priMlmv  | < i v\ « * r  airmail 
I  *»r»'**>  in  tin*  \S|‘T  wlirn  u>iri*»  I  Ik*  *•  -Miil  ^s -it*  n  i . 

I  tilization:  l  lii*  riwanh  lia>  |»i«mI data  lli.il  will 
have  itimi  impart  on  ihr  drlitiition  « *1  N-10  simulator 
mjmrt*mi*iil>. 

lime  ft  Is:  liulrl  inilr  al  llii*  linn-. 

Mil  111.  (am  lari:  Krlicrra  H.  Brooks 

M  nm./( iti;i 

William*  Mil  \Z  «.V”  1 

\  lltllS  011  17  | 

I  nminrnial  (IHU)  ‘JHH-d.dd 


imuilvn  t»l  ahstrart  ralrj*t»nr>  raid'd  rhannrl*.  t  hannrU 
dial  liasi-  I i4*i*fi  «*\|ii>riiin,iMallv  idrn I i f  iril  In  dalr  inrlmjt* 
was i*lrna| !i  spatial  f  i <*4 j m •  i m  \  and  inns **111**11 1  in  ii«* j»l 1 1  nr 
position.  II  il  «an  In ■  r.-lalil i>hrd  wliat  rhaimrN  arr 
rrlrsanl  1 1 1  dir  prrlonnanrr  id  rjsrn  I  Is  mg  ia*k*.  dn*n 
llii*  task  ol  simulalnr  imagrrs  rrdnrrs  In  run*  n!  driving 
dm  r«*l<*\ a ii I  a  li;i  11  n«*i>.  I  In*  pri'siml  rrsrari  Ii  s\a>  dr-jgnnl 
In  lii'irrinifn*  il  1 1 h *r»*  i*  ans  ndai inuslup  iii*(s\t*4*ii  rlutnnrl 
>4*n>ili\ ils  and  lliglil  pn  Innuam  r  nn  tin-  WkanrriJ 
Simulalnr  for  IMnl  Training.  Iwn  1  ti  <  I  if"  vs«*r«‘ 
londurlril.  \  i>ual  |ir#*ti*?*l>  im  lndnl  spatial  1  ri*i|  ijrm  s . 
i  hanging  >i/r.  rliangiug  position.  ami  iluw  paHrrn  ran* 
disrrimiualioii.  Simulalnr  tasks  imludrd  landing  in  poor 
sisihiliis.  Inrmaiinn  lliglil.  and  1 4 1  - 1 1  *  \  <  •  I  linmiidrljs  rrs . 
Sul»>lan! ial  rorrrlat imir*  wnr  nhiamrd  lirtwrrn  -« j»4*< -i 1 14 • 
sisnal  iliannid  *«*fisit  is  ii\  and  lliglil  simulator 
prrlormanii*.  dm*  iinliiating  llii*  approaidi  has  im-rit. 


Till**:  \  isual  <  linmnd  Tlirorv  and  Might  Simulalnr 
I  makers 

Ih’srrifttion:  \  •  miiimiing  prohh’iu  in  1 1 u*  idi*ntil  n  aliiui 
id  1  »|»1 1  rn  11  in  -irntilamr  di*plas  and  imagr  *z»*ii«*r;it inn 
frrh nnjiii*-  ha«  Im’I'H  ill*1  lai  k  id  aivi'plrd  im'diodnfogs  Inr 
dit*  »ni‘iiiitii  a**rs%mrni  id  dsuamii  stimuli.  twisting 
nii’irir-  and  -tandard*  in  dali*  hast*  di>si*ld|N,il 

fin  in  iiialls  Inr  du*  ••sahiaimn  nt  -lain-  -^1  ni*-.  (hn* 
appmai  h  in  dir  -t m I \  id  ilsnamir  signal  stimulus 
rrijmrrmrnt*  I  or  simulator*  1*  rhannrl  dirnrs.  t.hanmd 
t |ic*ttrv  *rrk*  lii  idmlds  v\ lull  Iralurr*  ol  rnmplrx. 
urns  mg  -1 1  mill i  dir  n|i*rrsi*r  *  signal  ssstnu  1*  lunril  lo 
during  tin*  fH*rloriiiuiirr  id  si*ualls  gunkil  task*.  I  In* 
ha*i*  n|  dti*  approach  i*  tin*  Its  polhrsis  dial  dir  visual 
warm  anals/r*  tin*  oulsidr  rns  irnnmrnt  into  ,1  iimiinl 


C  tilization:  This  basic  rr*i*arrh  1 1  a  -  jmirniial  dir 
nltimalrls  prrmMlirig  llir  drMrijiiinn  nt  dsnauur  signal 
di*plas  ri  *i  j  ii  i  rr  iiM'n  I *  (juantiialis  ids  in  Irrm-  id 
m i n i  111 11  in  spatial  and  irmpnral  Irrcpirnrs  handss iilth*. 

ItonrJ'its:  Sprril  iralmn  n!  sisiial  di*plas  rrijuirrmrut*  111 
u*rm*  tamiliar  to  vlvrtriral  rngimwing  and  phs*ic* 
j.rr*niimd  rr^ullrd  Irnm  iln**  rr>rarr|i. 

AFHRL  Contact  Thcim.i-  M.  I.nii*'ri(l”(‘ 
\llim./()T(.T 

\\  iiiiiiin-  m  11  \z 

\ulmuii  17 

lummrrriiil 


View  St*»*ii  liv  Pilot  I  luring  Target  \«  «|u i-^i t i(»n 
in  S  \  \< ! 


l  it  It* :  \  isual  Acquisition  of ’  Air  (  .oiuliat  Maueuxcrin^ 
Targets  in  tin-  Simulator  for  Air-lo- \ir  (  omltai 

Description:  I  hi- effort  e\ jlualed  tin-  limit. it inn-  in  the 
> i 1 1 1 1 1 1 ;i t « > r  lor  Vir-to-  Vir  f.omhat  x  isual  -x.-tem-  that 
inhibit  air  combat  mam-in erin"  training.  It  documented 
tin-  rapabilil ie-  ami  |irn\  ided  a— e--menl  ( »f  -x-iem 

lllllll.lt  lull-. 

(  tilization:  Improxed  target  imagers  lor  "imulalor  air 
combat  tuaneus  erini;  training  will  Im*  realized  Irom  this 


Benefits:  1  mproxed  laru**!  imagers  in  tin-  Sir  f.ombal 
Vlam- u\ erinji  Iraim-r  will  re-ult  in  increased  capahilils  to 
provide  detection  ami  engagement  training  at  ranges 
.ippio.irln m:  tho-e  in  real-world  air  combat  mam-ux  ermg. 
I  In*  rr-ull  -lumld  In*  im  iv.n-iI  training  el  Iretiseue--. 
tHIRI ,  i.ontnet:  William  N«-Uon 

\l  lim  /n|i,o 

I  uk.-  \l 'It  \Z  hyumi 

\ i i f « * \  on  .  t)  »H 

f  om im-rnal  f  t»t  tJ  I  ‘M  » -  .  H.di 


IVrlitiiral  Arliirx <*  me  ills 


I  ill*-:  Sitnulalor  for  Air-In-Air  t.ombal  Visual 
1)\ slum-lion  Studs 

Inscription:  Tin-  p-xrhoplix -lolugical  al  lerrf  feels  of 
f  lx  ing  tin-  Smm lalor  lor  \ ir-  to-  \ i r  ( -oinbal  (>  \  \( ’ )  were 
evaluated.  ami  the  phvsical  or  im-nlal  dx-functmu- 
brought  on  bv  -tich  training  w*-ri-  determined. 

I  tilizntion:  It  wa>  found  that  several  instructional 
>1  ralegies  and  media  caused  s  arsing  degree-  of 
psscliophs -iologica!  disturbances,  ‘•neb  as  room  spinning 
around  after  King  dossil  at  night.  ami  llashbyek 
appearam  es  ot  checkerboard- 1  ike  squares  iielore  the  eve- 
ssilli  sudden  awakening  at  night.  I  lie  results  id  tin-  studs 
ssere  used  to  improxe  instructional  methods,  to  brief 
students  on  s  isual  impact  of  tin-  S  \  \ ( !.  and  hi  continue 
el  fort-  to  describe  the  cause. 

Benefits:  Such  dx  si  unctions,  if  occurring  in  actual 
flight.  are  of  major  safe  lx  importance.  I focuimmtation  of 
these  data  could  affect  polies  both  in  the  S  \  \(  ’  ami  in 
other  vi-ual  simulators.  Tib-  should  help  to  ameliorate 
al  ten-!  lects  that  include  menial  and  perceptual 
disorientation  ami  should  improve  S\\t!  training. 
illlRL  Contact:  William  II.  Nelson 

\rnm./(m;o 

Luke  M  il  \/  H.Ytn') 

\  ii  I  os  on  fl.i.l-  .  U.dl 

(  (Hlllliefeial  (titlj)  'M. )-.(!. >11 


<  bcckei board-|  ike  Square-  Which  Oecurred  a- 
I  la-hh.n  k-  to  Pilot-  t.oing  Through 
s  \  \t  I  r.imiOL' 


f* "  *  i*  t  . 


UK  COMBAT  I  K  \I\IM, 


ON-COIM.  Kill) 


litlc:  \ir  (  oiiiIkiI  Ma  nr  11  \  c  r  i  nj»  I )  in  •»  nos  | ic 

Mc|IumIo1oi»\  I  Yrforiliauer  Measurement 

(h  ■S4  rifthun :  \n  ilerativ  c  analv  -i-  ol  data  collected  on  air 
combat  maneuver-  Mown  iti  I  hr  Simulator  tor  \ir-io-  \u 
Lumbal  IS  \  \t  d  i-  Immiijs  made.  f  1 1«*  empha-i-  in  this 
arra/w-  t-  utt  tin-  laef/e.d  \n  Sparc  U  \(.S)*\<  J  ) 
measurement  -trmture  concept.  in  order  lo  determine  tin* 
it  1 1 1 1 1  \  oi  dial  concept  in  providin'!  real-time  pre-enlat  ion 
perior  (name  ilala.  I  he-e  lindinc-  will  he  combined  wiili 
re-ult-  obtained  Irom  die  Lend  Sin  k  Index  (MsM.  I  lie 
MSI  1-  a  mea-ure  ot  die  liainme  laelical  \ i  1  (.oinmand 
ami  \em-paee  hrfen-e  I  miiiiuiiil  pilot-  reeei\e  « 1 1 1 r i 1 1 «r 
air  couiliai  maneuverin'!  I  \<  All  (raining  program-  .it  the 
\ou*:li|  <  oriMiration  Smmladon  laeilitv. 

(  ( ifiziit  ittn :  I  In**  eflorf  -houhl  imp.nl  the  lu-n 
teeh  n»do*»\  (tnicerninn  performame  mea-u  remen  1 
appln  a! mn-  in  an  \<  M  -imuladoii  environment.  I  lie 
re-ult-  m. in  al-o  lead  In  iim*  nl  improved  \M\|  mea-ure- 
l>olh  on  (lie  simulator  and  the  \(.\1  ranee 
i n-t ru me  11  lai ion.  I  lie  developmeni  ol  a  lum  iioii.il 
-pent ieal ion  lor  a  perlortnanee  ima-unninit  -v-tem. 
which  can  he  implemented  on  die  S  \  \l  .  will  al-u 
de-erihe  tor  die  S  \  \l  proerammine  -tall  the  turn  tmnal 
requirement-  tor  -otiware  to  implement  tin*  developed 
performance  mea-iiremeni  merlmdolo^v .  with  the 
intormaiion  pre-enied  lo  the  In-iruclor  Pilot  in  the 


recommended  I0rm.1i-.  It  -Inmld  he  po--ilde  taler  foapplv 
1I11-  index  to  ran*»e  per  I orniam  e  m  aelual  am  rati. 

I  Hi  HI.  (. ontact :  William  Nel-on 

\i  itm./tmd) 

1  .uke  \t  11  \z  H7t:m 

\  utov  on  Ho  t-  .  I  l.dt 
(  ominereial  ( < »l t J )  ‘M>-70~dl 


Title:  \  isual  (iiein^  Requirement-  tor  Simulaled 
Low  -Lev  el  T  li^ht 

Ih’srrifttion :  The  lack  id  adequate  \  i-ual  scene  detail  1- 
otleii  considered  to  he  .1  1 1  n 1 1 1 1 11  o  taetor  in  the  u-e  o| 
eoinpuJer-eeneraied  imagerv  lor  simulated  lerrain  tliehi. 
In  actual  low-level  ilijiht.  tar  more  visual  detail  1- 
availahle  to  the  pilot-  than  eurreiitlv  can  he  simulated 
with  a  computer  linage  jieneratiou  -v-teru.  Thi-  eliort 
-eek -  to  determine  which  aspect-  of  the  v  i-ual  world  ill 
what  level  n|  detail  call  he  eiteetiv  e|v  simulated  into  a 
computer  linage  di-plav  to  -upport  low  level  1 1 m h  1 .  \ 
-erie-  of  experiment-  will  he  eomhiefed  U-iiio  -periah/ed 
v  i-ual  en v  1  rou men t -  de-i«»iied  lo  identdv  critical  cue 
Ivpe-  and  den-ihe-  tor  variou-  Ivpe-  of  low-level  tlielii 
ta-k-.  Recent  I  v  eompleled  research  III  thi-  area  ha- 
deilioii-t rated  the  role  ol  vertical  developmeni  tor  level 
1 1 iii 1 1 1  and  -urtace  pattern-  lor  contour  t ulltiw  in**  u-ini: 


<)n-<H>in^  RcVl) 


I  ill**:  Smiiirio  Ke<|iiircnienl-  tor  Sim ti lalcd  luctical 
(-round  Attack  I  raining 


Description:  I  In-  i  >  1 1 1 1  *«  *  1 1  \ » ■  ol  this  research  i-  In  dcimc. 
*l»‘\  #*l « 1 1 ».  and  evaluate  tho-r  aspect-  ot  1 1  it*  I  -|t>  larliral 
ground  attack  mi--ioii  dial  ran  lie  el  In  hw-K  simulated  in 
the  \d v alien!  >111111  laioi  tot  !Mi»!  l  ranm»«».  I  he  technical 
approach  i-  in  develop  alternative  -« •  ■  nar m-  in  which 
critical  training  tailor'*  and  mi  — mu  element-  ran  In* 
ii i ;i r 1 1 p 1 1 Li l « *< I  in  a  -v-lematir  la-hion.  I.x j »»•  r irn<  rd  ia<  tiral 
I ichter/al lark  pilot-  will  lie  Used  a-  -tihjcei-  in  a  -eric-  id 
experiment-  u-mj*  alternative  *-u,iiarm  cnnlij'uralion-. 
Initial  re-earrh  w  ill  miirrnlralr  on  itir  part-task  scenario- 
id  visual  liirjjfi  ama  [irnriraiion.  ailark.  and  run****.  I  ho-r 
aspect-  ot  iiii'Mim  | »ia (i r 1 1 1 1 o .  weapon  -v-tem  operation, 
and  lariirv  -election  ii  in  If  r  1 1  if  pilot  -  control  will  tic 
studied  to  idenhfv  I  In*  skill-  which  ran  hr  enhanced  h\ 
simulator  training  in  hit'll  threat  scenario-. 


\  i-ual  Scene  in  Simulated 
I  .o\\  - 1  e\  el  I  ii^lii 


(  tilization:  I  lie  re-ulls  id  this  research  should  impart 
simulator  design  and  prururemenl  dec  isimi-  lor  luiure 
I i^liter/aitaek  airrratt  simulator-.  The  result**  -lumld  also 
imparl  llie  development  and  evaluation  id  ladies  liv 
pros  idinji  a  le-i  tied  lor  empirical  te-i in"  a-  an  adjunct  to 
theoretical  model  manipulation-  and  -penal  exerci-es. 


the  computer-generated  imagerv  displav  capahililie-  mi 
the  \dvaneed  Simulator  for  Pilot  Training  (  \  S I  * T).  The 
ratine  ol  flight  tasks  anil  the  tvpesol  visual  cue-  will  he 
expanded  in  a  series  ol  parametric  experiments.  In 
addition  to  the  u-e  ol  the  \SPI.  the  digital  image 
generation  -v-tem  oi  the  Ill-Ill  airrratt  -\-lem  will  he 
used  to  studv  inerea-ed  detail  enpaeiiv  and  alternative  cue 
source-. 

I  tilization :  I  he  re-ulls  ol  llie-e  -todies  will  impact  the 
design  ol  \  i-ual  scenes  developed  to  -upporl  training 
need-  in  various  tvpe-  ol  low-level  flight.  The  data  could 
also  lie  used  hv  simulator  svstem  designer-  to  set 
minimum  -pecil  m  at  ions  (or  visual  displav-.  I  he  result- 
will  provide  data  regarding  the  role  ol  various  tvpe-  ot 
v  i-ual  cue-  tor  perception  ol  depth,  motion,  and  surface 
orientation.  Ilv  romhiniug  all  of  this  information, 
ellertive  -imuiation  capahililie-  can  he  produced  lor 
-imiilation  training  ol  low-level  flight  task-. 

AFHRL  l.onttut:  I  Marlin 
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Air  (  omUal  I  raining 


I  I  1  ♦*  i  I  1  \  i*  s  i  in  ||  1  |  -if  II  .1 1|*)-  -  ill  Ml  1 1  j  |Hll\  nil-  .1 

nifihani-ni  till  f illum  ing  pilot  -kill-  Inr  tlm-f  j.-prrl-  u| 
lilil  ir;il  mi  — uni-  \\  lilt'll  ;irr  nnrnialK  « Ml  I  \  f\ pfl'if  mrii  in 
<n*l ua I  min Iki I .  \  dramalif  hi*  rr.iM*  in  tin  — mn  rfaditif—  i- 
po— d*|t*  VddtllnlialL .  llif  ftlfii  oi  fulianffd  pi U it  -kill 
f.m  lit*  r\ aluatfd  iflaii\f  in  f\i-imj*  nmdfl-  *>l  In  nr 
ft  In  ti\f  l»f— . 
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litlf :  Mif  rofoininitf  r-Uasf  il  Si>i*rial  l1  umlinii 

I  raining 

Hvsrriptiun:  \n  fllnri  i-  nmlfrwax  in  examine  tin* 
rapahilitif-  am!  fllei-livene—  n|  trainin':  airerew  ia-k- 
ami  part-  nl  airerew  on  trainei-  enii-i-t  **l 
pro*; ra in  malde  mlor  i:rapliif>  di-pla\-  <1  r i \  ••  n  i»\ 
m  if  rnproee-Mir-.  \arinu-  hardware  and  -nhware 
innovation'  an*  umlrr  -tud\  In  i  i  i  *  I  #  *  r  1 1 1 1 1 1  •  *  iran-ler  nt 
l r.i i m n n .  eontml  -tralfiiie-.  and  ta>k  uiili/atmn  -»•»•  n.n in 
« >| >i i r n >/«> t loti  inr  rompute  r-anh  d  and  fninputer- manaimd 
in -l rin  linn.il  Iff liimin^if -. 

/  tilizution :  Tin-  work  "ill  dflifif  la)  tin*  miitml 
•‘tratfuif"  tliat  iii'tnntor  pilot-  um*  hum  eilieieniL  in 


rnnlndlui”  a  -niMilaior  ihrniiidi  nh-f r\ at mn  nl  a  ealhndf 
rav  fnln-  U  H  I  ).  Ik)  llif  lraii-t«*r  ralm  nl  tin*  l  - H >  Nnif- 
l.niitrnl  i'anfl  S  i  it  i  ii  Li  t  if  t  n  in  llif  \d\aneed  Sitnniaior  inr 
I  *  1 1 « 1 1  Training  I  -M»  *  mi  I  ijiii  ra  i  mn  ami.  (cl  1 1 1  r  *a  t 
a— e— infill  -iraiejiie-  Inr  h^liicr  pilot-  at  tin*  cvcni-c 
range?*  at  Nelli-  \|li.  Ma|nr  Loin  maud.-  (\1  \J( .( )\|-l  can 
u  -*  •  llif  if-nlK  imlirn-th  in  tin*  fvalnatmn  nl 
in  if  rnmin  jmlf  r- l»a>fd  training  -v-lnn-  and  can  u-e  the 
>nl  i  w  a  if  d«- \  f  inpi'd  a-  a  direct  inpul  in  their  training 
-\  -if  in. 

till  HI.  Ma|  1  >a\  id  1  .  I'nhlinan 
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Title:  ll-.)2/K(  -l!l.'i  \\cii|Hiii  Stslem  Trainer 

«>|  )«•  rational  I  esl  and  Evaluation 

I  hscn  i>tinn :  \  Ii-  >J  Wfjpnn  >v-ieui  I  raniff  '  W  s  I  1  i- 
expected  i*»  he  pi t »\  nii  il  in  fafh  operational  ii-  II 
Imnih  "mu  !"i  -kill  maitilf natiff  training.  In  additmii. 
nin*  i  mm  h  "inn  will  i  ••  *  nr  a  1  >  m  <  o  i » ■  I  \\  s  I  .  an  I !  hum  if  I 
\\  s  I  .  ami  a  Kt  I  i  >  W  s  I  n*  - ■  i pp« »r  t  tin-  *  nmhat  •  ri-" 

I  r.i i n i n«:  >«  hnnl  program-.  I  In-  i-  llif  large-i  -nnu  1 .4 1 « m 
pro*  nr «*n n* nl  in  tin-  lrt*f  "oild,  \i  lllil  i*  prn \  i ti 1 1 1 n  tin- 
experti-e  for  » •  \  .i I i i .i 1 1 1 1 o  training  f  1  If*  1 1\ fin1--.  I  in-  ha- 
mvnlvfd  «  nn-n  hat  mn  on  *  urru  nluin  integral  mn.  tin- 


IK 


Pilot  <  l|n* ratf-  Framing 
S\ -If ni  |)riven  hv  M if roproce --nr- 
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drvrlnpmrnl  id  11  Ir-i  ami  llir  sprrilieiilimi  ol  a  (lala 
llial  "a-  thru  drvrlnprd  liv  XI’IIKI..  The  first  plnisr 
will  lir  Id  a>MS>  \\  ST  rllrrlivrnrss  lor  -kill  ;ir<pii.-ilinn 
liv  mnmlnrinr  tin-  imparl  of  llir  \\  ST  program  on 
iii'lrurlor  i-valiialioiis  ol  ■lodrnt  prrformanrr.  t rai ti i ii” 
flit  atvnmplisluncnl.  ami  check  ritlr  results.  ITu-  lr-l 
plan  lias  provisions  for  program  mmlil  iralion.-  ba-rd  on 
1 1 ir»r  Ir-i  rr- nil-,  |  he  srrond  pliasr  will  lit*  In  rvalualr 
-kill  ilia  i  n  Iriiaiirr  polrnlial  in  an  oporal  iona  I 
rnv  imninrnl.  linallv.  tin*  nalnrr  ol  -kill  ai'ipii-ilion  ami 
rranpii-il  ion  will  lit*  iiivrslipilcd  ii-inr  I  In*  prrlormanrr 
mra-nrrmrnl  rapahililir-  of  tin-  \\  ST. 

I  tilization:  I  hi-  rr-rart  It  i-  dr-inurd  to  ma\nnizr  tin* 
training  polrnlial  ol  llir  W  S  I  ami  lo  rvalualr  il-  imparl 
on  -kill  inainlriianrr  ami  -kill  artpiisilimi.  This  -imnlalor 
slum  Itl  nllimalrlv  lira  major  pari  ol  llirovrrall  Irainin" 
program  al  llir  Slralrjjir  \ir  (auiimaml. 

.4  HIRI.  (on Hut:  Hohrrl  T.  \nllmrvrr 
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lillr:  r—inrill  of  Workload  and  I’rrtlirl ion  of 

IVrfornianrr  In  <  oinliinrd  I’-v <  linpliv -ioloriral  and 
Brliuvioral  Trrlini<|ues 

/>.  •scriftlion :  IMi\ sin|o«;iral  mrjsurrs  u(  pi |i 1 1  atirnlion 
i»m{  workload  are  In  l>r  dr\ eloped.  Ihrsr  measure*  will 
ii  1 1  i  iiui  I  c-l  \  In*  used  in  ronjunriinn  ui'ii  lirliav  ioral 
MiriHiri's  nl  pi  I  < » I  ;*  1 1  <*n  I  ion  anil  lask  diflnullv  in  order  lo 
optimally  -irurture  flight  simulation  trainin';  program- 
ami  ripjipmrni.  One  initial  ol>jrrli\r  ha-  lirrn  to  »^ial»li-li 
lalioralon  proeedtire*  for  liandling  llir  large  ijuaniiiir-  ol 
data  invoked  in  psvcliopliv *iolo«;iral  rrvrun  h  and  rtt-urr 
I  lull  all  romponriil-  of  ihr  rom|M!irr  laboralorv  wrrr 
I  u  ml  ion  in*;  proprrk.  llir  variables  of  firari  rair.  -kin 
rondurtanrr.  respiration  rah*,  pulsr  I rau-i t  limr.  roriiral 
evoked  polrnlial-.  ami  r\r  niovrmrnl  have  nol  kern 
i  i»  v  rsti  «;alrd  simiihanrousk  in  previous  research.  \ 
srrond  major  objrrlive  of  lliis  >tud\  is  lo  investigate  llir 
interrelationships  of  these  variables  with  rarli  oilirr  and 
with  prrlormanrr  on  behavioral  mformaiicm  prorrs*ing 
la-k.-.  \  simplified  lal>oraior\  lliglu  simulation  provide* 
llir  behavioral  task  whieh  i-  firing  tisrd  lo  siml\  llir 
various  phv *io|ogieal  variables.  Ilrarl  ratr.  skin 


Measuring  ht-un*'  .mil  Monilnriii^ 
1.4 1 It i | » 1 1 1 1 * ii I  W  Ilirll  iVnv  idr  Bv-rlln- 
IMi  \ -iuh»gi<al  \^r-*in«*iiN  Dining 
IMul  lYrlnrmam ■»• 


rntiductamr.  re-piratimi  rate.  ami  pn transit  1 1 inf  an* 
Im* i nil  -tudird  a*  indicators  i»l  autnnnmir  arousal.  I  In* 
cortical  evoked  potential-  air  related  In  alleuliniial  '‘tali’ 
ami  tin-  rnm  plrx  it  v  of  *.1111111)1  emulation  rnv imnmrnt. 

I  tilization:  The  measure  nl  arousal  Omari  rah*,  skin 
mmlurtaiirr.  respiration  rati*,  ami  pulse  transit  time) 
rrllrrt.  in  a  grns*  *•••  n .  tin*  degree  nl  - u l> j »•< •  t 
i.iv nl\ f nif nt  in  tin-  la**k.  \l-o.  linth  1  lit*  earlv  ami  lair 
components  n|  the  rnrtirai  evoked  response  var\  with 
task  diffirnllv  ami  performance.  \»r»iurnl  nl  human 
performance  ha-  hrrnmr  mnrr  dif  lieult  a-  I  hr  romplrxilv 
nl  man-marhinr  -v-tniis  ha-  increased.  Ihr  point  ha- 
hrrn  rrarhrd  wlirrr  hrliaNinr.il  rrsrarrh  11111  si  step  hevnml 
ihr  limits  imposed  bv  <] u:in  1  i l\ i ti *z  hrha\inr  in  Irrms  nl 
mntnr  responses  ni  1 1 \ .  |*-\ chopliv siolngieal  assessment  n| 

I  hr  interna!  -lair  nl  ihr  operator  shows  |ircuni-r  n| 
providing  ihr  tools  In  lakr  this  step.  Kv  combining 
hrlia\  inral  and  psvrlmphv siologiral  assessments.  a  mnrr 
comprehensive  prnlilr  nl  human  performance  shuuhi 
mirror.  I  hi-  -linuld  permit  a  "mater  understanding  u| 
tin*  conditions  under  wliirh  prrlnrinanrr  deteriorates  ami 
should  pnmt  tn  training  Irrh  nii|  lies  and  training 
equipment  run  I  iguratinn-  that  will  maximize  pilot 
prrlnrinanrr. 


tnmi ,  (  ontnet: 


Thuma-  M.  I.ongridge 
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Title:  Tactics  I  raining  Keseareli 

Description:  I  hrrr  -i"iiil  iran I  dr\  rlnpmml-  nreurred  in 
the  area  nl  tactics  training  rr-rarrh.  I  lie  litsl  m\nl\rd 
ihr  design  Inr  a  mi<rueomputrr-hase*d  -n-Iimii  fur  training 
attack  mission  planning  skills.  The  design.  called 
T\CI  \IT  w;i-  partialK  implrnumlrd  nil  a  I  KS-80 
machine.  TUT.\K  focuses  nil  the  planning  nt 
inierdiriinu  strike  lactic-  undc*r  conditions  cd  visual 
penetration  and  target  attaek.  The  sv stem  uses  ac  tual  10.0 
II.  \ C i  srcMiariu-  as  problems,  \in  rew-*  plans  are  input 
via  a  llrxihlr  menu  presentation  which  contains  a  list  cd 
the  critical  elements  cd  the’  attack  plan  as  determined  in 
eonsiillat ion  with  "round  attack  in-lrurtor-  at  the  lighte*r 
Weapons  School  at  Nellis  \l;H.  In  addition,  tin*  menu 
runlain-  p**r I nrmanee  measurc'imml  routines  Inr  assessing 
the  aircrews*  knowledge  cd  the  operations  environment. 
Instructional  feedback  is  provided  using  inlnrmatinn 
about  th»'  adv  an  lap’s  and  disadv  an  tap’s  nl  possible  v  alms 
cd  each  element.  This  iiilnrmation  is  based  on  actual 
performances  against  targets  at  KID  I  I  red  bark  is 

automatieallv  generated  in  the*  lorm  cd  stored, 
non  prescript  iv  e  comments  which  the  aircrew  mav  use  a* 
rtsnums  to  improve*  the  plan.  In  it-  present  tnrin. 
T  \t  T  \K  has  limited  graphics  capability  and  ilirrrlnrc* 
cannot  displav  inlnrmatinn  visually  about  threat 
coverages.  \  projected  map  i-  curren 1 1  v  it-cuilv  displav  id 
geographical  information.  ( .0111  mrrrial ly  availaldc 
hardware  and  software  arc  being  proc  ured  to  significantly 
expand  1  hr  T  ’.I .  \ K  concept  cd  npi’rat mn-  in  tin*  graphic’s 
area.  The*  immediate  u-r  nl  ihi-  -v-irm  i-  In  prepare 


( )n-(>oing  |{&l) 


aircrews  lor  Bf.lt  fl.V.  exerci'es  In  'harpcuing  1 1 1  *  *  i  r 
knowledge  (it  I  lit-  operational  env  imiuneiil  anil  llieir 
proposed  .H  lack  1 1 1  a  1 1  ~ .  However.  since  lln-  svslein  will 
ctillccl  data  on  1 1  if  ladies  planning  process  as  well  a» 
providing  |iracliee  ami  i  list  rm- 1  iona  I  feedback  lo  I  In- 
aircrews,  il  will  also  lie  ol  \aluc  in  answering  im|iorlanl 
part-task  research  questions.  The  secoml  area  ol 
signil  icaill  development  during  IXBI  has  heen  the 
modeling  ol  an  aclual  eleelronies  warfare  ranee  ai  Nelli' 
\ I- It  lor  o|icralional  use  in  the  Vkanced  Simulator  lor 
Pilot  Training.  The  ranee  prov  iilcs  lor  the  displav  ami 
operation  ol  the  major  air  defense  threats  associated  with 
forward  elements  in  the  region  of  the  forward  I  alge  ol 
the  Battle  \rea.  I  he  ranee  was  specilicalk  created  in 
order  lo  support  an  \-l<l  Iraiisfer-ol -training  studx 
planned  lor  f  )  B_\  \side  from  its  intended  use  lor  the 
planned  transfer  stml\.  the  development  work  in  ilsell 
has  lieen  significant  in  that  it  has  provided  a  high  degree 
ol  operalor/evperimcnler  control  overall  relevant  aspects 
id  the  tactical  ground  attack  environment.  \s  such.  It 
provides  a  realistic.  higltlv  controlled  environment  In 
which  the  accpiisilion  of  selected  tactical  skills  can  lie 
svslemalicalk  investigated.  V  third  area  of  research  has 
invoked  an  initial  involvement  with  the  T  V !  BB  \\\  1 .1.11 
model  for  air  comhat.  TV  I  BB \W  I.KB.  a  value-driven, 
decision-logic  math  model  of  air  comhat.  was  used  during 
n  1$ I  to  evaluate  the  effects  of  visual  svslein  resolution, 
target  contrast,  and  Held  of  view  on  the  lopographv  of  one 
versus  one  ami  two  versus  one  air  comhat  engagements. 
The  results  thus  far  will  have  direct  impact  on 
specifications  lor  simulators  lo  he  used  for  air  comhat 
training.  The  eompuler  modeling  effort  has  heen 
exlremelv  productive  Irom  the  standpoint  of  el  I  icienllv 
addressing  the  implied  impacts  id  alternate  engineering 
design  decisions  on  the  capahililv  of  a  flight  simulator  lo 
support  certain  Ivpes  ol  task  performance.  I  he  results  ol 
TV!  BB  \W  I. KB  will  also  have  significant  impact  on  the 
design  of  the  visual  svslein  for  the  M  IIBI.  (iomhal 
Mission  Trainer.  New  efforts  involving  the  use  of  TV! 
BB  \\\  I. fill  are  in  the  planning  stages.  These  efforts  will 
involve  specific  manipulation  of  BB \\\  I.KB  s 
''Behavioral  and  '"decision  process  variables  in  order  to 
determine  the  sensilivilv  ol  air  comhat  lo  pilot  variation 
in  these  areas.  \lso  Being  considered  is  the  teasihililv  ol 
integrating  some  form  of  TV!  BB \W  I.KB  with  the 
measurement  and  lecdhack  logic  ol  the  \ir  Iomhal 
Maneuvering  Instrumentation  range  facilities.  The  intent 
would  he  to  provide  lor  more  diagnostic  lecdhack  than  is 
currenllv  available.  TV!  BB \Vi  I.KB  is  Being  considered 
loo  as  a  possible  basis  for  a  ''conceptual  trainer  lor  air 
comhat  tactics  training  and  development. 

I  tilizalion :  Work  over  the  past  vear  has  accomplished 
several  important  things,  first,  the  coni iguralion  of  the 
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Xdvanoed  Simulator  lor  Pilot  Iraining  vi'iial 
environment  alter  an  aclual  tactical  range  complev  has 
provided  the  capahililv  for  conducting  controlled 
transler-ol-lraining  studies  under  realistic  simulated 
threat  conditions.  These  developments  have  also  given 
the  necessarv  degree  ol  experimental  control  over  the 
conditions  affecting  the  acquisition  id  tactical  aircrew 
skills.  Second,  the  use  id  computer  modeling  has  allowed 
research  to  move  well  into  the  area  ol  air-to-air  combat 
even  before  an  actual  un-silo  simulator  capahililv  became 
available  to  do  so.  (iontinued  use  ol  computer  modeling 
promises  lo  afford  a  more  efficient  wav  to  conduct  much 
ol  the  research  into  those  areas  where  traditional  forms  ol 
experimental  control  are  difficult  and  where  resources  lo 
support  experimental  studies  are  ollen  prohibitive.  Spin¬ 
offs  involving  the  application  id  the  I  V.  BHNWIT.B 
model  lo  the  area  of  aircrew  performance  measurement 
also  appear  likelv.  Perhaps  most  important  over  the  past 
vear  has  heen  the  work  initiated  in  the  area  ol  parl-lask  or 
special  function  trainers.  Products  such  as  TV!I.\B 
promise  lo  prov  ide  exlremelv  cost  el lective  approaches  lo 
training  those  critical  tactical  skills  which  arc  essenliallv 
cognitive  in  nature. 

Ah'llRI.  i.ontnrl:  Bouald  Hughes 
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Sir  (  umliat  I  rainin'! 


litlr:  liislriirtnr/0|M-ral"r  St;ilii»n 

/».  ‘wriftfton :  \n  rllnri  wa-  inti i.i I **ti  in  -innam alls 
tlrsrlop  ami  vjluialt-  Infirm  Im ■.  (  >jm*i «i fi »r  M.tlnui  lluM 
dr-i"ii  rrilrna  tin'  \ i r  I  orrr  lh"hi  -imulaior-.  1  1  • 

th*-i"n  rntrria  will  I m *  prr-rnirti  in  an  ll)S  |)r-i«*n  l.uitlr 
ami  will  pros  nit*  hr-l  r-hmalr-  nl  I  OS  -lamlartl-  lot 
primr  u-rr-  anil  svill  pros  nh*  tlr-i"n  rrrommrmlahun- 
ha-rt|  mi  a \  :i i l;i lil<*  ininrmatinri.  \-  nrss  data  hroum* 
.iv  »*  i  la  hit*  ihnm^li  Mir  si-il-  nr  inrmal  import-.  thr  luiitlr 
will  hr  rvpamlrtl  to  inrlmlr  tin-  inlormation.  Initial 
rmpha-i-  will  Im1  lo  a  -iimniars  o|  all  asailahlr 

1 1 1 1 1 r i .1 1 •  I a«  tor-  Milnrmahnn  wlnrli  hrar-  on  tin*  t|r-i"h  ol 
R  Is-  Ml  "rrnTjl.  With  tin-  ha-rtim*.  -llh-rtpirnl  rllorl- 
will  jthlrr—  tin*  1 1 r i m 1 1 1« *  |U>  rrtpurrmrni-  lor  li"lih*r'/ 
ahark  -imulahnii  -s-trm-  lollnwrtl  li\  a  -initial  anals-i- 
lor  mult i-rrrw  -lrah*"ir  hnmhrr  -imulaior-. 

\  -hnis  wa-  imhatril  to  in\ r-i i"ah*  alirrnatisr  nmtrol 
tir\ irr-  lor  u-r  in  rnupturiinn  with  |()S  in trrari i\ r 
t  .i  1 1  n  mI  » •  ras  hi  hr  R  Rl  >  tli-plas-.  I  In*  ronlrol-  ,iiv  (j) 
loiH'i'  }»am,l.  (Id  li"hl-prn.  ami  (rl  numrrir  krs hoard. 
I  hr-r  ronlrol-  will  | »t*  rnmpa,,d  m  rrlalion  to  ihrrr  (  R  I 
di-plas  dr-i"ti-.  Iln*  I  R  I  ili-plav-  in\ol\t*  (a)  w  |><  m  - 
loatliu".  (Id  airrral i  rrpn-itinniii"  or  a  navigation  map. 
ami  ivl  rwtrnw"  alphawwtm*nv  data  to  rhan«r  aivnalw 
airlirhl  | t.i r;i n i «*t t*r-  ami  rooiiinatr-.  bi-|ilas-  haw*  hrm 
prn"rammrti  ami  tin*  ronlrol-  art*  onrrai ional :  iia>a 
rollrrtion  will  rouimrnrr  in  |)rrrmhrr  l*MI. 

W  lull*  tin*  rr-ull-  o|  tin*  joint  \ir  l*nrrr/\a%  \  lrrr/r  -huh 
pros  itlrtl  litlli*  i  ii  I  urinal  uui  aiitnii  tin*  adsi-ahiliis  ol 
t  rrorlt*--  appruarhr-  to  irainiti".  tin*  rr-uli-  tiiti  pros  ith* 
jjuitlanrr  on  I  hr  u-r  til  tin*  lrrr/r  trailin'  tlurin"  tin* 
atijui-iiiou  ol  rontinmni-  ronlrol  la-k-  -urli  a-  tin* 
appmarh  to  himlin".  Tin*  lr«*r/r  Iralurt*  i-  -impls  tin* 
»|ipi ii »r  n|  die  -imulaior  -rrnr  al  ans  tir-irni  lro/rn 
ima"t*.  Ra-nall'-  iln*  lrrr/r  wa-  \  irwrii  a-  **asrr>isr”  ami 
a-  ronlrilml ill"  >i"uif  iranl |\  to  tin*  il i I  f  i r u I f v  ol 
prr tormin^  iln*  la-k.  W  hilt*  at  a  "ro—  Irsrl « »t  anals-i-.  tin* 
U-r  » » |  lrrr/r  had  Iln  llira-lliahlr  rllrrl  upon 
prrlormamt*:  al  I  Im*  lr\rl  ol  pilot  ronlrol  rr-pon-r-  llir 
u-r  ol  tin*  I  rrrzr  rr-ullrti  in  prrlorinaiirr-  that  rlrarl' 
wrrr  It*--  -month  Ilian  tlmsrnl  a  no-l rrrzr  ronlrol  "loup. 

I  hr  -hills  loo  was  -i"iiil  iranl  in  i I -»  in*  ol  a  proln* 
irrlimqur  a-  an  ullrrnalisr  hi  llir  niorr  traiiilional 
iran-lrr-o|-irai  ninji  paradigm. 

(  tilizfirion:  Work  in  llir  anals-i-  ttl  H  IS  dr-inn 
rrtpurrmrni-  will  imparl  llir  drsi"ii  nl  luliirr  |OS-.  |‘hr 
rt*-»i 1 1 -  ol  thr-r  -hniir-  art*  ol  immrtlialr  intrrr-i  ami 
salur  tn  thr  I  )rpn  I \  lor  Nmulainr  I’rorurrmrni.  Shulir- 
-»»rh  a-  that  on  tin*  m-l rtirl ional  U-r  ol  thr  lrrr/r  IrahiP* 
"ill  hnirfil  u-rr-  nl  -imulaior-.  r."..  tin*  \ir  Training 
t  tmitnaml  ami  thr  lariiral  \ir  luniinaml.  in  making 


opiimum  u-r  "I  1 1 1  -i  m  n  i  mi  i  a  I  -upptol  Iral  urr-  i  urnnl  I' 
I  <  i  u  1 1  *  I  on  <  \i-t  i  n*i  -iinul.jioi  - 

till  HI.  (  tHUm  l :  Milton  I  .  W  nod 
\l  II R I  ul 

W  illiam-  \l  U  \/  <»  »_!_!  1 
\  il lo\  on  1  .  I  -h.»h  | 

I  i mi  i iin  i ual  IhhJ )  ‘ »h  | 


I  itlr:  \ir  I  out  skills  M  a  i  n  I  r  na  ii  re  and 
Rrat  tjoi-il itm  I  raining  Rr-ran  h  Rro^raiii  (Rrojrrt 

SMMM) 

Drsrrifftion :  Rrojrri  >M \R  I  l^kill-  Maini  fliaiirr  aloi 
Rraripi  i -i  I  ion  I  i  a  I  ll  ill"  I  Ii  a-  hrrn  ilr-i"  lirti  to  dry  r|t»p  a  mi 
s  a  1 1  d a  I  r  t  om  pr rhr  n - i  v  r .  t|  ua  u  1 1 1  at  i  \  r .  «* l> j r  i  v  •* 
prot -nl 1 1 rr-  w hirh  w  ill  prrmil  ihr  \ir  I  unr  iii  niana"r  an 
i  mi  is  id  ua  l  i/rtl  1 1  v  1 1  i  ^  Irainin"  |»ro"r.un  to  pros  oh* 
.irrrplahlr  aiirrrw  mi  — ion  rrailinr—  it!  miniinuiii  ro-t. 
I  III-  oh|rrllSt*  will  hr  arhirsni  t|il'ou"li  llir  onh’lls 
art  ompli-hmrni  ol  ton  rr-t-arrh  pha-r-:  Rlia-r  I  — 
prrliminars  ‘‘valuation  of  l’ro|rc  i  >M \R  I  mrt  Ii<m|o|o"s  : 
I’lia-r  II  —  ulruliln  alum  ami  drhmiion  of  rriiiral  llsiu" 
—k  S 1 1  —  aw\i  thr  sirs  rlopmml  ami  tr-\  ol  ohjrrtivr 
prm  tul  ii  rr-  lor  mra-urni"  thrni:  Riia-r  III  — 
nira-U  rruirn  t  nl  llir  fflrnlioli  ol  Ull--in!i  rratiilir--  -kill- 
.1-  it  lunrlitui  ol  diitiilion  «d  prriotl-  ol  no  1 1 \  inn:  and 
I'ha-r  l\  — rsaluation  1>I  till*  rl  Irrl  is  rnr—  ol  a  I  Irr  lull  is  r 
|»roi>ram-  tlr-i«  nrt!  lo  mainhiiu  and  lo-irr  rapnl 
tfart|ui-il  if  1 1 1  til  t  hr-r  rfil  iral  -kill-.  Rrojrrl  S\|  \R  I  w.i- 


\ ii  lorn*  I'llm  |  t a i m*t 
I  ii-irm -lor  I  Ijirr.itor  Mahon 


\ir(.ivv\  Mission  lveadme> 


Ongoing  K&I) 


m 


Nmift 


initialed  in  l*)78  in  response  In  an  \ir  i  orir  I )ireetorate 
nl  Operations.  Plans,  and  Readiness  research  requirement 
and  with  participation  h\  I  lit*  Strategic  XirOommaiid  ami 
i lit*  Tactical  \ir  (lommand.  Since  then.  the  Tactical  \ i r 
l.omtuuml  program  has  completed  Phase  l  and  Phase  ll 
research.  I  his  work  lias  Ionised  on  air-lo-surl are  weapon 
deliver)  and  air-to-air  eonihat  lasks  and  skills.  Research 
D  in  progress  lo  develop  a  comprehensive  set  nl  measure*, 
and  erilieal  living  skills  dial  ran  he  made  in  flight.  in 
simulator.  and  using  oilier  groii  ml  -  based  -kill 
measiireinenl  procedures.  The  l;-l.  I  - 1 and  \-H* 
airerall  sv  stems  are  being  studied  in  the  development  of 
these  measures.  Ihe  Strategic  \ir  Command  research 
program  Phase  I  has  Ionised  on  ihe  R-7>J  low  allitude 
hnmh  run  cmploving  die  major  weapon  deliverv  modes. 
\nal\sis  of  radar  navigation  weapon  deliverv  accuracy 
has  been  enmpleled.  a>  vvell  as  a  sludv  describing  ihe 
perlormanee  o|  die  Klcctronic  \\  arlare  I  HI  ieer.  Measures 
nl  airerall  eommander  and  eopilol  perlormanee  are  being 
developed  through  analysis  ol  the  approaeh  and  landing 
and  in-llighi  refueling  tasks.  Skill  measurement  ellorls 
with  die  R-.»J  crew  men  have  emploved  existing  iu-tlight 
and  simulator  training  perlormanee  data,  I  .oordinaf  ion  ol 
die  laelieal  \ir  homiiumd  Phase  III  ellorls  and  Strategic 
\ir  I  ommaml  Phase  II  ellorls  have  been  delaved.  In  mid- 
vear.  die  prineipal  inv estimator  lor  ibis  program  departed. 
In  addition,  oilier  manpower  resourees  emploved  on  this 
ellort  were  lost  or  diverted  lo  higher  priorilv  slmri-ierm 
effort'.  \l  ihe  present  lime,  die  loial  SM\RI  plan  i> 
under  review  bv  die  new  prineipal  inv estimator  and  the 
research  stall . 

i  tifizatum :  Skill  measurement  procedures  developed  bv 
Projeel  SM  \R|  will  be  used  bv  \ir  lone  training 


managers  In  a-sC"  die  el  feeiiv  cues?*  of  current  and 
upcoming  trainin'!  medmds  and  e«| u i jinient  and  in  guide 
in  the  line-tunin'!  of  luiure  training  program'  in 
ma\imi/e  die  gain  in  \ir  l  on  e  enrnhat  eapabilitv  per  unit 
ol  trainim*  nsimrns  used. 


it /na.  <  on  tact: 


liav  in  l.idderdale 

\l  II PI. /OK, 

W  ill. am-  UR  \/  «-“» J J  | 

\uiovnn  17  l-t»"»h  I 
r.onmiereial  (Mlj)  'M8-h.»h| 


I  ill**:  hnergv  Management  Derision  Making 

Ihscriftlion :  Pilnis’  a  hi  I  i  tv  in  make  vehicle  rmiind 
decisions  will  be  i  uv  es|  igaled.  Ihe  decision  process  of 
inieresl  involve^  timin'!  of  turn-,  acceleration,  etc.  a- 
opposed  lo  line  eontrol  inputs  -ueh  a-  'tick  and  throttle 
inputs.  Ihe  experimental  task  i'  a  Plight  Decision- 
Making  \ssessmeut  Task  (I  D\TL  In  ID\T.  given  the 
situation  ol  an  airplane  Iro/.eu  in  altitude,  the  'ubject  i- 
required  to  handle  a  vehicle  through  a  series  of  discrete 
moves.  Like  an  airplane,  the  I  D  \T  vehicle  i'  'ii'ceplihle 
to  speed /aeeelrrat ion  loss  due  lo  parasite  drag  and 
induced  drag.  I  his  liming,  of  course,  change',  and 
unloaded  acceleration  i'  critical  to  good  ta-k  perlormanee. 

II ie  research  performed  to  dale  has  related  ID\T 
perlormanee  to  wea|ioiis  deliverv  performance  in  the 
\dvatieed  Simulator  for  Pilot  Training  (  \SPTL  l  or  two 
group'  of  r  - 1  f »  I -eour'c  'indent'.  ID\I  performance 
was  related  to  perlormanee  in  a  "turkcv  '(mot**  in  \SPT. 
Simulator  and  T  D  \  I  were  compared  using  a  speaker  and 
rank-order  correlation  eoef  f  ieien  I .  I  lie  average 


Air  Combat  Training 


Research.  r  ( iorrcluling  Flight 

I  >cei-i<  ill  -Mil  kill}!  \  — .• —  1 1 1>- 1 1 1 
Task  <1  DVD  I  hi  la 


correlation  lor  the  two  groups  was  .8.7.  showing  a  strong 
relationship  between  control  decision  performance  as 
measured  In  ll>\T  and  simulator  weapons  deliver) 
performance. 

I  tilisation:  The  results  of  this  effort  will  he  used  for 
identilsing  pilot  skills  and  abilities  and  for  development 
of  non-real-time  training  aids. 

.1  FURL  Contact:  Joseph  lie  Maio 

xfiiri./otct 

W  i  1 1  ia  in  s  Mil  \/K.'».>JI 
\ulo\on  17  l-b.7bl 
Commercial  *>BK- I  1 .  F\l  <»."><> I 


l  tilisation:  The  C-7  Performance  Measurement  Svslem 
will  provide  the  Military  \irlifl  Command  with  tin- 
means  for  «{ n  a  n  I  i  I  a  t  i  v  <*  I  v  assessing  the  training 
effectiveness  of  C-7  A  aircrew  training.  \s  a  prototype, 
the  svslem  will  aid  in  (he  functional  specification  of 
measurement  systems  for  future  aircraft.  The  svslem 
should  he  of  special  interest  to  the  \ir  Training 
Command  in  identilving  measurement  requirements  lor 
lanker/transport/bomher  training. 


A  FURL  Contact: 


Ronald  Hughes 
MIIRI./OTC 
Williams  MR  \Z  8.T22  f 
\utovon  I .  l-(i.’>(> I 
Commercial  ((till!)  dllH-tuOl 


Title:  Automated  Performance  Measurement  System 
C-S  Aircraft 

Description:  Development  ol  a  promt v pc.  automated 
perfornianee  measurement  svslem  for  an  operational 
flight  training  simulator  continued.  The  system  lor  the 
C-7  \  aircraft  is  to  he  shipped  to  Mills  M  R  in  November 
IR8I.  and  beginning  in  Kebruarv  I'lHJ.  a  J-vear 
evaluation  of  the  svslem  will  be  initialed.  Following 
completion  id  the  simulator  measurement  svslem.  a 
companion  airborne  measurement  svslem  will  be 
developed  and  integrated  with  the  simulator  svslem.  The 
combined  svslem  will  allow  for  the  comparison  of  aircrew 
performances  measured  both  in  the  simulator  and  in  the 
aircraft,  comparisons  which  should  great Iv  facilitate 
answering  critical  t ranslcr-nl  - 1  rai ni ng  question- 
concerning  aircrew  training  device  ellecliveness. 


Ak 


Automottd  Parfoimont* 
M«oiur*m»ni  S>U«w 


SA  full  Motion  Simulo'o' 


()n-Cfoin^  IUI) 


lille:  I’iml  K)r  Moxemeiit  rallem-  and  Seaimio" 
\l**orilluiks 


Ih  •scription:  ’I  lie  11 1 1 1 1 1 \  ol  exe  iinivnin'iii  meinr-  lm 
tli-ilii  -imulator  applirai ion-  will  In*  explored.  j  In* 
r I  left  ix ciii'v  nl  "in  li  indue-  lor  tlx*  exaluaimn  n| 
di>plax /  i  1 1 1  ;i  t  •  r  \  rllerl-  will  In*  ij  tia  n  I  i  I  a  1 1  v  ••  I  \ 
dorumented.  In  addition.  liie  n-e  o|  exe  moxemenl 
mea-iirrmenl  terlino|n<'x  lo  Irani  -ran  patient-  leading  in 
en  It  a  nitad  \  i>ual  >eavelt  per  I  n  r  in  a  n  re  will  In* 
ex  pen  menial  lx  a»e--rd. 

I  tilizntion:  liie  re-lilt-  ol  lln-  -Unix  are  ex  peeled  to 
improxe  x  i-nal  perlonnanee  in  air  enniliat  inaneuxer 
enx  i  it »  ii  ii  it  mi  t 


HURL  (.on  tact: 


I  liorria-  M.  I.origrtijt'e 
\  II I  HI. /u'H. T 
W  illiam.-  \l  I!  \Z  H.'i.’JI 

Mllwnill  1 7  l-ll.">(>l 
l -nmmrrt'iul  ‘IHK-Ii  ■(>! 


li 1 1<- :  I’ilol  Mcmiirt  Slrm-luro 

Ih  •script ion :  \  nmlli-diiiien-ional  -ralin*:  approaeli  i- 
heiiitf  applied  lo  inx  e-l  igaie  pilot-*  menial  organization  ol 
If  it'll  l -related  information.  Kxperienlial  laeior-  liaxe  been 
found  to  liaxe  a  -lenil  iranl  el  Ini  on  lln*  wax  pilot- 
oreanize  llit'lil-relaled  inlormatioti  in  meniorx.  I  lie 
pilot-  Itax  inj»  tin*  mo-1  experienee  liaxe  a  more  ellieient 
ami  eeonomieal  nroatiizaiional  -rheina  ilian  do  le-- 
experienred  pilot-.  Parlieular  living  experienee  aUo  ha- 
an  elleet  on  mental  -iriieture. 

(  tilizotion:  ■  ;ie  rt -nil-  of  ilii-  re-eareh  will  lie 
emploxed  in  dev  eloping  mel Itodtdo^je-  lor  a-ses-in e 


n> 

y 


l.ull  ami  Wc-ieni  l.vr  Miimmim'iii  Mnnitnr 


pilot-  ktmw  Inloc  ami  umior-tamlinj:  o(  nariitnlar  I  Unit 
la-k-.  Il  will  al-n  ini|w<  I  llm  -Irm  lurr  ami  maluatinii  n| 
i ra min”  program- ami  ha-  human  tailor-  impliiaimn-  tm 
<lc\  in'  ili'-ian. 

it'IIRI.  (.(intuit:  Jo-cpli  Ih-  Main 
\i  MHi./on.i 
\\  illiam-  M  il  \/  H'iJJ  I 
Mitn\  nn  I  .  I-(i7i(i  I 
l  ummrri  ial  UiULt)  '>HH-ii.i(i| 


Hi  Ini  Mniiiiri  —  i  r 1 1 1  1 1 1  r i ■  Hi-ranh 


Air  (lumbal  I  rainiug 


Pilot  iii  I  in ii i Im I  Inpapemeiil  Training 


Title:  Pilot  Performance  and  Stress 

Doscrintion:  Biochemical  measures  of  pilot  stress  xxere 
taken  m  eoiijitnel ion  xxilli  l  mlerpradualc  Pilot  I  raining 
ami  \ - 1 1 >  airerall  surface  attack  training.  The  results 
established  (a)  that  there  is  a  eoiisistenl  relationship 
hetxxeen  instructor  pilot  teelmii|iies  and  student  pilot 
stress.  (Id  that  -tress  incident  to  \  I U  stirlaee  attack 
simulator  traininp  i>  not  sipnilieanllx  diflerent  I  rout 
stress  ohser\eil  In  the  aircraft,  (e)  that  the  establishment 
ot  competence  iii  hoth  simulator  and  airerall  tasks  is 
associated  with  measurable  chances  in  hioeheinieal 
substrates,  and  (ill  that  experienced  pilots  exhibit  a 
pronounced  stress  response  when  exposed  to  liipli  threat/ 
1 1 i o 1 1  workload  tactical  simulator  scenarios. 

Biochemical  measures  of  stress  and  attention  were  taken 
I ol  low  i  n o  in-l  liehl  emergencies  and  procaul  binaries  in  I  - 
’17  and  T-TB  aircraft.  Biochemical  data  arc  b«*i ii{l  analx/.ed 
usinp  liipli  pressure  pas  rlirniiiatupraphx .  \lso.  a  second 
line  of  research  is  examiiiinp  variation  in  biochemical 
response  oxer  the  course  ol  l  nderpraduate  Pilot 
Traininp.  Research  was  lorniallx  co-inonilored  xxilli 
I  S\l  School  ol  \crospacc  Medicine. 

I  liliznlion:  These  results  prox  ide  xalidation  ol  the 
effect  ixeness  ol  ad  x  a  need  simulation  I  mini  up  for  elicit  hip 
realistic  stress  lexels. 


Title:  Phase  I  FOT&Kof  the  A-10  Operational  Fliplil 
Trainer 

Description:  \  follow-on  for  operational  test  and 
exaluatiou  (FOTxF.)  is  nutlet  wax  to  prox  ide  an 
independent  assessment  ol  the  operational  elleclixeness 
of  the  \- III  Operational  Fliplil  Trainer  (OFT)  for  traininp 
pilots  to  perform  operational  \ - 1 0  aircraft  tasks.  I  lie 
effort  is  beiup  conducted  in  cooperation  xxilli  the  \ir 
Force  Test  and  Fxalualion  < .’enter  and  the  Tactical  \ir 
( .uitimaml. 

f  liliznlion:  The  effort  will  help  determine  the  utililx  ol 
the  \-|(IOFTin  traininp  operational  \- It)  tasks. 

.1  I'll  HI,  Contact:  Bxron  .1.  Pierce 

\Fiim./oT(;o 
Williams  \FB  \/  B.'.Jdl 
\uloxon  IT  I -(».»(*  1 
Oommercial  (<>B2)  'IBK-ti.itil 
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tHIKI.  Contact:  Joseph  ( ..  He  Main 

u  iiki./ot(;  r 

Williams  MB  \/  HoJJI 
\iitoxon  1 7  !-(»."><» I 
<  Tiuimereial  (tiOJ)  I 


.  M>  DRAm  tC  !  t  l  i 
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On-f.oiiif;  IUI) 


SUBTHRUSTS 


THRUST 


•  STRATEGIC  OFFENSE  TRAINING  SYSTEM 

■ 

AIR  COMBAT 

•  TACTICAL  WARFARE  TRAINING  SYSTEM 

TRAINING 

•  MOBILITY  TRAINING  SYSTEM 

SYSTEMS 

•  FLYING  TRAINING  SF>ECtALIZEO  SUPPORT 

■  * 

•  DATA  BASE  ACQUISITION  TECHNOLOGY 

•  NON-EDGE  COMPUTER  OISPLAY 

■ 

COMBAT 

MISSION 

TRAINER 

•  ADVANCED  SIMULATION  CONCEPTS 

•  SIMULATION  REQUIREMENTS  FOR  AIRCREW 

TRAINING 

ENGAGEMENT 
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OPERATIONAL  l  NIT  TRAINING 


ON-GOING  R&D 


Title:  Measurement  of  Inflight  Kleetronir  Warfare 
Officer  Performance 

Description:  (Current  methods  for  scoring  Fleclronie 
fiounlermeasures  (K(AI)  activity  during  H-.T2  sorties  at 
Strategic  Training  Hanges  (STRs)  do  not  provide 
meaningful  measures  for  feedback  and  training 
management.  \  prototype  system  which  performs  radio 
frequency  spectrum  analyses,  the  Threat  Reaction 
Analysis  and  Interpretation  System  (TRAINS),  was 
evaluated  for  its  capability  to  provide  more  effective 
measures  of  electronic  warfare  (F.W )  officer  performance. 
This  test,  t.l  \\T  SIIORF  II.  revealed  that  measures  such 
as  reaction  lime  and  jamming  accuracy  were  reliable 
related  to  situation  variables,  e.g..  complexity  of  the 
threat  environment,  and  to  operator  variables,  e.g..  F.W 
experience  level.  This  suggests  that  such  measures  could 
he  used  profitable  with  production  systems  of  the 
TH  A  INS  type  to  provide  feedback  to  the  I. XX  and  to 
training  managers. 

I  tilization:  The  measures  and  data  I  root  fil  \NT  S<  X  IRK 

II  have  already  been  employed  in  the  design  of  a  portion 
of  the  MAI  scoring  lor  the  PWI  S\(!  liomhing/ 
Navigation  I iompelilion  (fil ANT  AOIfiF).  The  measures 


have  also  been  included  in  the  specifications  lor 
production  models  ol  a  TRAINS  type  system. 

AFURIj  Contact:  Thomas  billion 
AFlIRl./OTfi 
Williams  MB  \Z  8.">22  I 
Vulovon  17  !-(».>() I 
fiommercial  (htl2)  URH-li.itil 


Title:  F-lft  Back-up  Control  Airstart  Training 
Research 

Description:  \n  evaluation  _  ol  the  proficiency  ol 
experienced  F-i(>  pilots  in  back-up  control  (HI  fi)  airstart 
of  the  I'-IO/T-KMI  engine  was  conducted  to  determine 
whether  modification  of  the  airstart  system  would  be 
required.  The  Advanced  Simulator  lor  I’ilot  1  raining 
(  \SI‘T)  in  the  F-l(>  configuration  was  used  to  determine 
the  level  of  pilot  airstart  proficiency  as  well  as  the 
feasibility  of  increased  training  as  an  alternative  to 
airstart  system  modifications.  The  results  ol  the  study 
indicated  initially  high  levels  ol  pilot  failure  in 
successfully  executing  the  1U  (1  airstart.  Analysis  revealed 


COMPONENTS 


SUBTHRUSTS 


THRUST 


'  STRATEGIC  OfFENSE  TRAINING  SYSTEM 
>  TACTICAL  WARFARE  TRAINING  SYSTEM 
'  MOBILITY  TRAINING  SYSTEM 
'  FLYING  TRAINING  SPECIALIZED  SUPPORT 


OATA  BASE  ACQUISITION  TECHNOLOGY 
NON-EDGE  COMPUTER  DISPLAY 


•  ADVANCED  SIMULATION  CONCEPTS 

•  SIMULATION  REQUIREMENTS  FOR  AIRCREW 

TRAINING 

•  FULL  MISSION  ADVANCED  SIMULATOR  FOR  PILOT 

TRAINING 
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SYSTEMS 
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SYSTEMS 


COMBAT 


ENGAGEMENT 

SIMULATION 

TECHNOLOGY 


COMBAT  MISSION  TRAIN KR 


OVOOINO  RM) 


Title:  (oinbal  Mission  Trainer 

Description:  \  ('.ninhal  Mission  Trainer  ((AIT)  t-  bein'; 
develo|ied  In  provide  I  ruining  lor  emnlial  essential  tasks 
al  minimum  cost.  It  is  In  be  bnlli  affordable  and 
transportable  so  as  to  allow  deploMiient  at  I  be  stpiadron 
level.  Initial  emphasis  has  been  placed  on  the 
development  ol  a  l  iber  Optic  Helmet  Mounted  Ihsplav 
( M  HIM  I ))  lor  use  in  the  <  Al  I  .  I  Ids  includes  dev  elopmenl 
ol  alternate  mechanical  and  optical  helmet  sensor  with 
improved  tlvnamic  amiracv.  Interim  supporting  svstems 
(i.e..  cockpit.  Instructor  Operator  Station  (IOS). 
computational,  and  linkage  systems)  are  beinp  designed 
in-house  this  year.  IA  K.i  development  will  provide  the 
major  cost  and  size  reductions  necessarv  to  support  the 
program  objectives  ol  low  cost  and  l ransporlahililv .  The 
imape  peneralor  for  the  initial  FOIIMI)  teclinolopv 
demonstration  will  he  provided  hv  two  Sinpcr  ID-Ill 
Ihpilal  I m ape  (.eneralors  (DHis)  presenllv  on  loan  to 
Mlllil.  from  T\(i.  The  complete  fulfillment  of  the 
propram  objectives  will  require  the  eventual 
incorporation  ol  new  visual  lechnolopies  Irom  I’roject 
_’i(>i.  \dvanced  \  isual  Technnlopv  Svslem:  I’roject 
-Mill,  \dvanced  \  isiial/Sensor  Simulation  (WSS-non- 
edpe  (.It,):  eve  trackinp  svslems:  and  enterpinp  video 


di'k  lechnolopv.  Ibis  «\ stent  oilers  a  major  cost 
reduction  over  a  conventional  mosaic  <!HT  or  dome  based 
simulator.  \  isual  simulation  perlormance  poals  relative 
to  \SI’T  or  present  state  ol  the  art  systems  include  a 
I  (Mill""  improvement  in  filial  displav  hriphlness.  a  A( Ml", 
improvement  in  resolution,  and  a  2(MI"i  improvement  in 
displaved  edpe  eipiiv alencv . 

I  tilization:  The  alfordabilitv  and  Iransportabililv  ol  a 
(AIT  will  provide  an  opporiunitv  to  train  combat  mi>*iuu 
skills  at  tin*  unit  level.  Past  research  has  >hown  a  rapid 
loss  ol  the  finch  tuned  skills  needed  lor  lull  eomhat 
el  l  ei  •liveness.  Ifv  oflerinp  an  opportunity  lor  frequent 
simulated  practice  ol  realistic  combat  tasks,  individual 
combat  skills  can  be  maintained  al  "razors  edpe 
prol  icieuev .  This  will  serve  as  a  sipnilicanl  force 
multiplier  throuph  increased  enemv  kills  and  enhanced 
siirv  iv  abilitv . 

f  HI  HI.  C.ontnct:  Hruee  Mcdrearv 
UTIKI./OTIT 
Williams  M  R  \Z  fC.Jlf  I 
\I  T(I\(I\  IT  I -(.:>(. I 
( auniiiercial  (tidJ)  '(DH-ti.ilil 
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K\(,  \(,KM  KMT  SIMl  I  A  HON  TKCHNOl.OM 


TKUIMI.M.  \«  MIKA  KM  KYI'S 


I  1 1 If :  Vdvanrrd  Simulator  for  riJol  I  raining 
(ASH  )  Altrrnatr  Display 

Description:  Tlir  rat hodr  rav  lubrs  (( !IM  >)  ustad  lor  ihr 
\d\anml  Simulator  for  l*ilnt  Training  (  \SI'T)  arr 
rapitlh  approaching  thrir  pmjrcird  litr  -pan.  Sixirrn 
replacement  MKTs  will  hr  required  w i f h i 1 1  tin*  nr\t  2\ 
month-.  nrcr— ilalini:  a  roinhinrd  refurbishment  ami  new 
(  HI  production  rati*  \>hich  exceeds  past  p«*rf iirni;imr  of 
dir  (  K  I  vendor.  \n  attempt  f «•  allrv  iatr  llii-  situation  has 
hern  investigated  l>\  replacin'*  onr  of  ill**  present  ( !|\| 
assemblies  \%  1 1 h  a  llMMI-hne  light  valve  prnjrrlor.  leu-, 
and  rrar  screen  assnuhlv. 

I  tilizntion:  Onr  rliannrl  oi  l hr  \Slvl  di-plav  v\a> 
rrplarrd  with  a  light  valve  prnjrrlor  in  ordrr  In  assr—  il- 
prrlnrmanrr.  m;i  i  1 1 1  a  i  na  hi  M  t  \ .  and  rrliabilitv.  Tlir  light 
valve  prnjrrlor  ha-  proven  successful  and  prn\  idr-  ihr 
XSIM  di-plav  -s  sir  m  w  i  1 1 1  an  allrrnair  source  I  hat  >  I  mu  Id 
hr  mnrr  readilv  available  and  n*lialdr  mi  a  rnmpriilixr 
ba-i-.  Tin-  prnjrrlor  also  provide-  additional  r**l i;i hi  I i  I  \ 
and  maintenance  data  lor  similar  prnjrrls. 

Denejits:  Mir  |IMM)-linr  light  \al\r  lias  proven  il-rll  In 
hr  a  v rrv  rrliahlr  allrrnair  source  to  t In*  1  IH  -  nirrniU  in 
u-r;  lim\r\rr.  il  ha-  onr  major  drawback.  \\  hilr  llir 
maintainalnlitv  and  r«*l i«ihi li i \  nl  i lit*  light  valve  havr 
been  assessed  a-  bring  -uprrinr  In  I lui I  of  prr-rnl  OUT-, 
ihrrr  i-  a  dim  mi-lied  lr\  r|  nl  brightness  and  resolution  in 


\  l.iplit  \  .iU 


n» t— 1  *-m  - 


TVrlmiral  AcliicveimMits 


l In*  i-urrfiu  slalr-nl-llic-arl  I t  valvr.  Tliu>.  >  will 
remain  llie  holler  choice  oi  tin*  two  di>|>la\  s\siein*  until 
the  liri^lilness  ami  resolution  tlel iciennes  of  the  li^hl 
v  al\e  ran  he  overcome. 

tt'tlRL  Contort:  f.ric  D.  Monroe 

mii  hi. /on 

Williams  \i  n  \/  h:._v  I 
\ulin  im  I .  I 

I. uni  menial  (lill2)  *MfB-(i.i(>l 


Title:  A- 10  Aircraft  Simulation 

Description:  One  cockpit  nl  the  \d\aneeil  Simulator  lor 
Pilot  Training!  (  \SPT)  lias  lieen  converted  I  ruin  a  T-i,  to 
an  \-l(l  aircraft  configuration.  This  mod  il  nation 
includes  a  realistic  \  -  I  0  cockpit  coni  iguralion 
underneath  the  seven-channel  \SI’T  visual  svstem.  The 
Mill  hardware  and  software  were  developed  using!  a 
modular  design  that  allows  changes  to  simulate  new 
aircraft  capahililies  to  lie  incorporated  quicklv.  The 
current  svstem  allows  air-li)-g!round  weapon  deliver)  ol 
homhs  and  the  cannon.  \lso  the  normal  1 1 i*'h I  control 
svstem  and  the  manual  reversion  flight  control  svstem  are 
simulated. 

(  tilisnlion:  The  \-lll  cockpit  was  used  hv  the  Tactical 
\ir  ( lorn  maud  (T  M  ■)  for  all  \-  Id  training:  until  the  \  - 1 0 
simulators  were  delivered.  T  Ml  plans  to  continue  using! 
the  V  ’T  \-l(l  for  air-to-surlace  weapon  deliver) 
training:.  \n  MID  comlial  transler-of -training:  sludv  is 
also  planned  using:  I  he  MID  cockpit  and  an  \SI’I  high 
threat  env ironnicnl. 

Henefils:  This  configuration  of  the  \SI‘T  prov  ulcd  an  M 
II)  simulation  for  I  vears.  while  T  Mi  was  awaiting! 
deliverv  of  their  \ - 1 1 )  simulators.  This  svstem  was 
utilized  hv  T*  \< !  a  im  I  the  \ir  lorcc  Sv  stems  (iommand  lor 
training:  and  research.  \lso  this  simulation  demonstrated 
the  use  ol  the  modular  design  lor  flight  simulators. 

.tf’lIRL  Contact:  (iagil  Rav  .'sheen 

uiiri/otit 

Williams  MB  \Z  H.T2_>  I 
Vlllovon  17  I -f >. ><l  I 
f.ommcrcial  (MU)  'MH-ti.ilil 

1  HIRI.  Contact:  (la|i!  Jack  halala 

mhri./<  im 

Williams  MB  \Z.  tr.JJI 
\ulovon  I  .  I  -ti.iti  I 
< ioniniercial  (till;!)  'IHH-ti.itil 


Title:  Implementation  of  a  Helmet-Mounted  Sensor/ 
Helmet-Mounted  Displav  on  the  Advanced  Simulator 
for  Pilot  Training: 

Description:  Mi  effort  has  hern  completed  to  integrate 
state-of-the-art  equipment  with  Advanced  Simulator  lor 
Pilot  Training:  (  \SPT)  as  a  follow -on  to  the  engineering 
feasihilitv  demonstration  ol  the  lielmet-niounled  sensing: 
and  displav  equipment  Borrowed  Iron)  the  \erospaee 
Medical  Research  l.ahoralorv.  The  new  helmet-mounted 
sensor  (II MS)  utilizes  an  rlectromag!ucl ic  held  detector 
rather  than  an  infrared  detector  and  provides  \.  A.  / 
(roll,  pitch,  vaw)  data.  This  information  is  supplied  to  a 
greater  degree  ol  accuracv  lor  a  wider  range  of  helmet 
motion,  conqiared  to  the  previous  equipment.  The  1 1  MS/ 
helmet-mounted  displav  (HMD)  has  Been  implemented 
in  Both  \SPT  cockpits,  flic  HMD  consists  ol  a  small 
cathode  rav  lube  mounted  on  the  side  ol  the  pilot  s 
helmet,  projecting:  a  displav  on  a  com  hilling:  glass  in  I  rout 
of  the  pilot’s  eve.  This  svstem  presents  either  a  high 
resolution  rang:e  (less  than  I  to  .'5  arc  minutes)  monocular 
(right  or  left  eve)  central  vision  area  (III  to  III  degree 
field-ol-v  iew  ( |’< I \  ) )  displav.  or  two  units  mav  lie 
comhined  to  provide  Binocular  coverage  In  conjunction 
with  the  \SPT  full  I'HV  displav.  The  HMD  collimated 
image  is  at  the  same  local  distance  as  tin-  Background 
\SPT  wraparound  displav  and  isopticallv  comhined  with 
lhi‘  Background  which  is  observable  with  Both  eves.  I  lie 
-vslem  also  allows  unconstrained  pilot  movement  within 
the  cockpit  and  vvill  provide  a  correct  image  perspective 
with  occlusion  hv  the  pilot’s  aircraft. 

{  tilisnlion:  Installation  of  the  1 1  MS  equipment  provides 
the capahilitv  to  utilize  the  \SI’T  in  pilot  workload,  head- 
in  cockpit,  head  versus  aircraft  attitude,  and  visual  Ht\ 
studies.  The  addition  ol  HMDs  in  both  AS  I*  I  cockpits 
will  vastlv  expand  the  research  potential  to  include  kev 
issues  in  visual  flight  simulation.  Studies  mav  he 
conducted  to  determine  resolution,  scene  detail,  and  I  DA 
requirements  lor  various  living  tasks.  HMDs  mav  he 
evaluated  lor  their  training  potential  in  air  combat 
maneuvering,  air  comlial  tactics,  stand-oil  weagions 
systems,  and  associated  tactics.  I.valuation  mav  also  he 
performed  on  I Iv -hv -sensor  svstem  displavs.  Maverick 
missile  helmet  displavs.  and  helmet  displav  ol  aircraft 
data.  W  it  h  I  lie  I  - 1  (i  and  \- 1  (I  cockpits,  studies  could  also 
he  performed  to  develop  I’-lti  ami  Mill  tactics-training 
scenarios. 

n,  •no fits:  Tin*  finding*  from  studies  usinj;  this 
equipment  s  !i«i  ii  lij  he  \rr\  useful  in  design  in*; 
specil  M  illions  lor  lullin'  lli*;hl  simulators.  This  research 
aa  ill.  therefore.  result  in  considerable  dollar  savings. 


Engage  me  nt  Simulation  TeelinoUigv 


Hclmcnl  Mounted  Seiisur/Helmet  Mounted  I  > i - j >1  j \ 


reduced  l rain i ng  time,  enhanced  operational  readine- 
and  increased  capabilities  and  training  effectiveness. 


AFIIRL  Contort: 


Kric  (I.  Monroe 

wnm./oTF 

Williams  \FH  \Z.  Ho  2  2  I 
Autovon  FT  f-(i.">()  1 
(Commercial  ((>02)  ’)HH-(i.'>(i I 


Title:  \  isual  Scene  —  Area  of  Interest 

Description :  The  computer  i n t age  generation  (<T<i) 
system  lor  the  Advanced  Simulator  for  Pilot  Training 
(ASI’T)  is  limited  in  the  number  of  edges.  and  hence 
detail,  it  can  display  at  one  time.  In  order  to  provide  more 
visual  detail  in  the  pilot’s  area  of  attention.  Phase  I  of  the 
Area  of  Interest  (  AOI)  project  concentrated  the  edges  into 
a  selectable  variable-sized  rectangular  area  from  I  bv  I 
degree  to  the  lull  display.  Onl\  selected  features,  such  as 
the  horizon,  appear  outside  the  AOI.  In  Phase  I.  the 
objects  were  deleted  or  reinstated  as  entire  objects 
Hashing  into  or  out  of  the  visual  displav.  Phase  II  AOI 
project  truncates  features  as  lliev  intersect  the  AOI 
boundary  and  permits  the  addition  of  peripheral  cues  in 
addition  to  the  horizon  outside  the  AOI.  This  provides  a 
much  -.moot her  and.  therefore,  loss  distracting  transition 
at  the  AOI  houndarv. 

I  tilizalion :  Phase  II  of  the  AOI  project  will  signilicantlv 
enhance  pilot  performance  in  tactical  combat  simulation 
applications  bv  providing,  with  minimum  distraction,  the 


necessary  visual  detail  otherwise  available  onlv  from 
much  larger  and  more  expensive  010  svslonis. 

Benefits:  I  se  of  the  AOI  Phase  II  feature  has 
demonstrated  an  alternate,  inexpensive  method  id 
display  ing  a  high  resolution  scene  in  a  select  a  hie  variable¬ 
sized  rectangular  area.  This  method  of  displav  has  a  large 
impact  on  the  Pomhal  Alission  Trainer.  The  feature  is 
essential  lor  the  continuing  development  of  an 
inexpensive,  portable  visual  displav  svstem. 


iHIRL  Contort: 


Eric  0.  A|  on  roc 
A  IT  I  HI. /OIK 

AAilliams  AKR  AZH.">22f 
Autovon  IT  I -(toll  1 
Oommercial  (t>02)  ’IRH-ti.'ib  I 


Title:  Advanced  Simulator  for  Pilot  Training: 
Multiple  Moving  Models  l  pdatc 

Description:  The  Advanced  Simulator  for  Pilot  Training 
(  ASI’T)  was  delivered  with  the  capability  of  displaving  a 
single  mov  ing  model  in  the  v  isual  env  ironmenl.  T  his  was 
adequate  for  lormalion  flight  and  other  tasks  requiring  a 
single  moving  model.  AAitli  the  change  In  laboratorv 
thrusts  to  investigate  air  combat  laities  and  training, 
additional  moving  models  in  the  visual  environment  were 
required  to  provide  moving  targets  (tanks,  trucks, 
aircraft)  and  threat  simulations  (surlace-io-air  missiles). 
To  salisfv  this  requirement  it  was  necessarv  to  acquire 
additional  computational  power  to  periorm  tin-  frame  one 


Technical  Achievements 


compulations  on  the  \SI*T  visual  svstem.  Tin*  two  ground  coin  hat  tallies  usinj'  moving  targets.  forward  air 

Sv  stems  Kiigiiieering  Laboratory  (SKI.)  8<»  computers  controller  aircraft.  and  surface-to-air  missiles 

which  were  supplied  with  \SI*T  to  pertorm  the  frame  simiillaneoiislv  in  the  v  isuul  environment.  For  air-to-air 

one  compulations  were  replaced  In  lour  SKI.  82/. .>  i*onihaMaeti<,s.  (lie  svstem  w ill  he  able  to  pro\  ide  mulliple 

computers  and  an  arra\  processor.  This,  together  with  an  enem\  aircraft.  These  capabilities.  together  with  the  \-lU 

extensive  modilication  to  the  special  purpose  \  isual  and  K-  Ui  cockpits  on  \SKT.  greatlv  enhance  the  research 

intake  general  ion  computer,  allows  simultaneous  display  potential  ol  tin*  \S1*T  simulator  svstem. 

ol  up  to  seven  moving  models. 

I  lilization:  This  update  to  tin*  \SPT  visual  svstem  lias  AFHRL  (.on  hut:  Frie  (i.  Monroe 
undergone  acceptance  teslitif:  In  l In-  Vir  Form,  anil  lias  UIIKI./OTF 

Ih‘i-11  smvesslnllv  integrated  with  1 1 \SI*T  flight  Williams  \FH  \Z.  H.'iJJ  1 

simulation  svstem.  \ohnon  171  -(«.'»(> I 

Commercial  ((>02)  ‘Mi-hotil 

Relief  its:  lln*  increased  capabilities  provided  In  the 
multiple  moving  models  eitalde  research  into  air-lo- 


kn<;  \<;kmknt  simulation  tkchnolooy 


OVOOI.NO  K&l) 


Ihial  l.iplil  Naive  Installed  on  NSI’T 


Title:  Advanced  Visual  Seen**  Simulation  this  eflorl.  demonstration  products  validatin';  the  desipi 

should  hr  produced.  I  vcnluallv .  a  new  gencralioi.  tilt. 
Itexrription :  ( inure plual  designs  lor  advaucod  f(mi|iulfr  system  could  lie  produced  liascd  on  the  advances  made  in 

irnajic  {reiteration  (< Ml » )  systems  arc  hfin|!  developed  in  I liis  studv  it  eosl-elleelive  eompouents  can  he  produced 

the  first  phase  oi  a  lechnolojjv  demonstration  program.  within  the  stale-ol-lhe-art. 

\dvaueed  algorithms  and  techniques,  vv  liicli  five  a  higher 

fidelity  representation  ol  the  terrain  scene  than  edge  l  lilizalion:  Higher  fidclilv  v  isiial/seiisur  simulation 

based  fill!  svslenis.  are  being  investigated.  Thus,  aspects  would  enahle  training  some  tasks  which  are  eurreutlv  not 

ol  (.It,  visual  and  sensor  simulation  being  considered  practical  due  to  svsleiu  limitations.  In  applications  tor 

include  data  base  struc  ture,  eolnr/lnual  eomputatiolis.  bulb  real-time  and  mm-real-time  (|(i  mission-oriented 

priority  delerminalioii.  resolution,  real-time  processing  training,  the  simulation  would  be  more  el let  liv e, 

ellieieney.  image  qualitv.  Icvturcd  surfaces,  shadowing, 
anli-alia'in^.  lerrain/hvdrographii  al  cultural  features. 

and  special  effects,  (ioinpalible  leehniipies  are  to  be  AHIRI.  (.on lari :  (lien  I’.  ^  nrk 

integrated  into  a  feasible  sc.irm  ccmeepl  which  would  MIIHI./OII  I 

minimize  object tunable  artifacts  in  present  simulations  Williams  \IH  \ZH.tJ2! 

and  provide  belter  scenes  lor  training  applications.  In  \utovon  1 7  f -(».">(!  1 

order  to  minimize  the  ri~k'.  two  competitive  contract-  <  ntlimerci.il  (tiltj)  UHK-tiitcl 

were  awarded  lor  the  lir-l  phase.  I  hiring  later  phases  ol 


On-Going  R&D 


Title:  Video  Disk  Technology  Application  to  Real 
Mission  Visual  Simulation  Scenarios 

Description:  \  study  effort  has  been  initiated  to 
investigate  the  extension  of  the  \  ought  Corporation 
Computer  Animated  Photographic  Terrain  View 
(C\PTV)  technology  to  combat  fighter  training 
requirements.  The  study  involves  new  developments  in 
three  areas  of  the  full  color  wide  field-of-view  visual 
svslem  now  under  construction  for  the  Navy  A7-\Seapon 
Svslem  Trainer  project.  The  first  area  of  study  is  the  low 
altitude  image  transformation  algorithms  to  reduce  data 
base  requirements.  The  second  study  area  is  image  data 
base  storage  architecture  and  alternate  sources  such  as 
non-real-lime  computer-generated  imagery.  The  third 
study  area  is  the  addition  of  moving  models,  targets,  and 
other  computer-generated  imagery  effects. 

Utilization:  The  successful  development  and  integration 
of  this  technology  could  represent  a  major  breakthrough 
in  visual  simulation.  The  non-processing  intensive  nature 
of  the  system  would  allow  a  quantum  leap  forward  in 
terms  of  visual  scene  detail,  texture,  and  realism 
compared  to  the  computation  bound  approach  in  total 
computer-generated  imagery  systems.  The  terrain 
textural  fidelity  capability  inherent  in  this  approach  may 
finally  provide  realistic  simulation  of  real-world  tactical 
environments.  Especially  notable  is  the  potential  for 
simulation  of  realistic  missions  requiring  low-level 
navigation  for  threat  avoidances. 


A  FURL  Contact:  Don  McGuire 
AFHRE/OTFT 
Williams  \FB  AZ  8522 1 
Autovon  474-65(i  1 
Commercial  (602)  088-6561 
Commercial  (512)  536-3551 

Title:  Combat  Environment  Simulation 
Development 

Description:  The  conversion  of  the  Advanced  Simulator 
for  Pilot  Training  (ASPT)  to  an  A- 10  and  F-16  aircraft 
configuration  created  an  opportunity  for  engineering 
development  of  simulated  combat  environments.  These 
environments  started  with  a  single  valley  containing  anti¬ 
aircraft  artillery.  Environments  have  since  been 
developed  and  improved  to  the  point  where  realistic 
terrain  models,  interactive  surface-to-air  missiles,  and 
anti-aircraft  artillery  are  all  incorporated.  Current 
environments  include  the  Nellis  AFB  Tonopah  range  and 
the  Fulda  Cap  region  of  Germany.  Continuing 
engineering  development  includes  improved  threat 
models  and  sensor  displays. 

I’tilization:  The  A- 10  and  F-16  cockpits  w  ill  continue  to 
be  used  for  Tactical  Air  Command  weapon  delivery 
training.  Research  is  currently  being  conducted  in  the  low 
altitude  flight  regime.  Planned  research  includes 
transfer-of-training  studies  for  both  A-10  and  F-16 
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Kii^agement  Simulation  Toolimilogi 


aircraft.  \lso.  weapon  elfocliieness  studies  lor  now 
weapon  sislems  hale  been  proposed. 

.1 FIIHI.  I.onltirl:  (iapl  Ifai  Slirrn 
U'llHI./OTIT 
\\  illiams  M  R  \X  II.'.JJ  I 
\<iio\on  i:i-o:»(»i 
<  lommerrial  (t*H2)  ,)Ktf-(i.'>(*l 


Till*-:  K- 1<>  Aircraft  Air-tn-Air-(sipabilil\ 

Description:  The  I  - lt»  aircraft  configuration  simulator 
on  the  \di  allied  Simulator  lor  Pilot  Training  "ill  soon 
liavi'  a  full  air-to-air  capahiliti.  This  capahiliti  will 
include  railar.  I ii'ails- 11 1>  displai.  and  stores  manaeetnenl 
subsislem  integrated  to  provide  the  pilot  with  lour 
dilli'ri'iit  air-to-air  eomhal  tuodes  ol  operation.  The  pilot 


will  also  recoil  o  real-time  sioriii"  ol  the  _’lt  in  in  cun  and 
the  \I\1VJ  or  \IM')|.  missile. 

f  tilization:  I  his  eapahilin  will  proi  ule  a  del  ice  lor 
limited  research  in  the  air-to-air  realm  ol  eomliat 
operations.  I  his  will  also  enhanee  the  present  \SI’T  air- 
lo-t'round  capahiliti .  proiidino  a  simulator  that  I  - 
operational  lhrou"hoiii  the  tactical  eomhal  cm  ironmenl. 

i m hi.  i  .out  net:  I  apt  Jack  halala 
\l  lllfl./OTI  T 
W  illiams  M  R  \X  H.1JJ  I 
\  II  till  oil  I  .  |-(>.’>(l  I 
taiinuieri  i.il  (l*tl_’)  ‘tffff-li  it*  I 

.1  I'll H /,  (.ontnet:  (iapl  Ifai  Sheen 

Miim./(  nil 

\\  illiams  M  il  \Z.  a.c’JI 
\ ii t oi  on  I 7  l-ti.'iti  I 
t  1 1  in  n  1 1  ■  r  ci  a  I  (ti(IJ)  'IHH-ti.'iti  I 
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CREW,  GROl  P.  TEAM.  AND  l  NIT 
PERFORMANCE  AND  TRAINING 


Title:  Team  Training  for  Operators  of  Command. 
Control,  and  Communications  Systems 

Description:  This  essentially  completed  program  has 
provided  the  Air  Force  with  baseline  data  concerning  the 
conduct  of  tactical  team  training  within  command  and 
control  systems.  Existing  Air  Force  team  (raining 
programs  were  surveyed,  and  their  strengths  and 
weaknesses  were  described.  Information  obtained  from 
interviews  with  training  developers,  managers, 
instructors,  and  students,  plus  information  from 
observations  of  ongoing  training,  provided  inputs  to  an 
identification  and  prioritization  of  elements  within  team 
training  programs  that  demonstrate  a  potential  for 
improvement.  The  findings  are  organized  into  (a)  a 
tactical  command  and  control  team  training  status 
statement,  (b)  researrh  recommendations,  (e) 
recommendations  for  the  application  of  current 


TECHNICAL  ACHIEVEMENT 


,  J 


Tactical  Air  Command  Control  and 
Communications  Team  in  Operation 


Technical  Achievement 


technology  to  rommaml  and  control  learn  training 
problem  arras,  ami  (d)  m'liniiiirndalinns  lor  a  simulation 
facility  In  address  significant  loam  training  issues.  This 
information  is  dueumenled  in  a  five-volume  contraelor- 
prepared  report.  V  leelruieal  paper  now  being  prepared 
will  describe  die  major  findings  and  will  cross-reference 
the  appropriate  volumes  of  die  teelinieal  report. 

I  tilisation:  The  results  are  eurrentlv  providing 
guidelines  to  help  define  an  \ir  force  program  of 
research  and  development  to  address  high  potential 
pavnf  f  problem  areas  within  team  training  for  command 
and  control  s\ stem  operators.  The  information  provided 
mav  fie  generalK  useful  to  those  in  other  serv  ices  who  are 
addressing  similar  problem  areas.  The  reports,  including 
the  technical  paper,  will  he  available  through  the  Defense 


Technical  Information  Tenter  and  the  National  Technical 
Information  Scrv  ice. 

benefits:  The  work  completed  allows  a  realistic  focus  on 
\ir  Korii*  tactical  team  training  problem  areas  by  deriving 
recommendations  from  the  operational  and  training 
environments  rather  than  Iroin  an  artilicialK  contrived 
research  setting.  Resulting  research  programs  should 
more  eloselv  address  critical  operational  and  training 
issues  and  implementation  will  be  facilitated  as  a  result  of 
the  user  inputs  made. 

A  FURL  Contort:  liolaml  Denson 
\KiiRi./i.m.<; 

Vi  right- fat terson  \KB  OH  Ti  I TI 
\iilovnn  .  R.i-.VM  0 
Tommereial  (”> I d)  2  .VII (I 


CREW.  GROUP,  TEAM,  AND  l  NIT 
PERFORMANCE  AND  TRAINING 


ON-GOING  R&D 


Title:  Three-Dimensional  Display  for  I  raining 
Weapons  Directors 

Description:  This  effort  will  examine  the  feasibility  of 
including  a  three-dimensional  computer  graphics 
training  device  in  the  training  programs  for  \ir  force 
Weapons  Directors.  In  order  to  investigate  the  possible 
training  benefits  ol  such  a  device,  a  prototype  system  is 
being  developed  using  a  commercial  graphics  computer 
and  a  low-cost,  off-the-shelf,  three-dimensional  graphics 
software  package.  I  his  software  package  will  be  extended 
to  provide  the  capo bi I i I v  to  display  ami  interactively 
control  two  friendly  interceptors  living  against  an 
unidentified  target  on  a  high-resolution,  raster  scan,  lull 
color  cathode  rav  tube.  The  primarv  training  issues  w  Inch 
will  be  addressed  bv  this  system  include:  aircraft 
intercept  geometrv.  air  battle  and  close-air  support 
tactics,  ami  airspace  utilization  and  -iiuatioual  awareness 
principles,  including  flight  safely. 

I  tilizotion:  I  bis  project  will  produce  the  software/ 
hardware  capabilitv  needl'd  to  address  critical  three- 
dimensional  visual  training  issue-  relevant  to  training 
programs  lor  Weapon-  Directors.  It  is  expected  that 
utilization  ol  this  capabilitv  will  result  In  increased 
aircraft  control  elfectivene—  and/or  reduced  training 
lime  lor  -Indent  Weapon-  Directors.  \l  the  present  lime, 
three  I  S  \ I  W  capon-  I  hrci ■ : . >r  training  school-,  including 
the  Interceptor  Weapon-  Si  lionl.  the  Haste  Weapons 
(  onlroller  I  raining  School  at  the  itij.’ith  Technical 
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.'{-Dimensional  Display  l  ndergoing 
Development  for  Training  of 
Weapons  Directors 

Training  Squadron,  and  the  \irborne  Warning  and 
( ion trol  Svsletn  (  \ W  \(!S)  training  program  at  the  V">2nd 
\W  \(iS  Wing,  are  assisting  in  the  development  of  this 
svsletn.  The  initial  products  from  this  effort,  in  the  form 
of  a  series  of  prototv pe  video-tape  training  sessions,  will 
he  utilized  in  the  \utomalic  Positionally  Qualified 
training  program  at  the  Interceptor  Weapons  School  and 


Crew.  Croup.  Team,  and  l  nil  Performance  Training 


will  be  examined  for  possible  extension  and  inclusion  in 
additional  training  programs. 

AFHRL  Contact:  l  .aw  retire  Finegold 
AFHR171.RU; 

Vfright-Patterson  AFB  OH  f.'»  kid 
Autovon  Ml 

Commercial  (old)  i.'m-.VMO 


Title:  Tactical  Battle  Management  Research 
Capability 

Description:  The  near-term  objective  of  this  effort  is  to 
provide  an  in-house  research  capability  to  study  the 
tactical  decision-making  behaviors  of  tactical  battle-staff 
commanders  assigned  to  command  and  control  systems. 
Such  studies  will  lead  to  the  development  of  training 
programs  for  decision  makers  and  possibly  to  design 
guidance  for  d  e  c  i  s  i  o  n  -  a  i  d  i  n  g  e  o  rn  puter 
hardware/software.  The  initial  version  of  this  system 
consists  of  a  graphics  display  terminal  and  an  alpha¬ 
numeric  display  terminal,  both  of  which  are  "driven”  In 
a  software  package  known  as  the  tactical  battle 
management  software.  This  interactive,  user-oriented 
software  can  record  data  of  all  user-system  transactions 
and  communicate  with  peripheral  devices  on  a  real-time 
basis. 

The  text  and  graphic  displav  emulates  a  generic  ( aimhat 
Planning  Node  of  an  Allied  Tactical  Operation  ('.enter  for 
the  North  Atlantic  Treaty  Organization  (Central  Region 
via  maps  and  text.  The  graphic  maps  depict  in i I i tar v 
targets  and  available  friendly  resources  to  strike  these 
targets.  Material  is  also  presented  that  describes  enemv 
target  and  friendly  resource  characteristics  as  well  as  user 
aids  which  facilitate  the  scheduling  of  missions  against 
potential  targets. 


Experimental  Tactical  Battle 
Management  Vt  ork  Station 


(  tilisation:  Initial  studies  using  this  svslem  will 
examine  the  decision-making  behaviors  of  individual, 
command-level  personnel  from  operational  command  and 
control  systems.  These  data,  in  combination  with  data 
from  other  related  efforts,  will  serve  as  a  baseline  for 
examination  of  individual  ami  team  decision-making 
behaviors  of  tactical  battle-staff  personnel.  A  capability  to 
allow  examination  of  group  decision-making  behav  iors  is 
being  developed.  This  time-shared  version  of  the  tactical 
battle  management  software  will  be  ready  for  use  bv  the 
summer  of  I  '18J. 

AFHRL  Contact :  Oeorge  A.  Frekanv 
AFHRI./I.KU; 

^  right -Patterson  AFB  Oil  Id  Idd 
Autovon 

(amt  inertial  (old)  Jdd-d'HO 
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(trail  MTU  \  specification.  lire  guidance  provides  an 
overview  ol  M  I  U  \  processes  lollowed  liv  a  listing  id 
tTi  n  da  n  >«'  ii  t  a  I  requirements  lo  lie  perlormed  prior  lo 
actual  start  ol  M  I  U  V.  and  Instructions  on  liow  to 
accomplisli  tlic  analvsis. 

I  tilization:  l  lie  specifications  will  lie  used  lo  establish 
the  requirements  lor  leelinieal  data  being  procured  to 
support  \ir  Force  weapon  s\ stems. 

Henefits:  I  lie  use  ol  these  documents  will  improve  the 
ipialilv  ol  lint h  lormal  and  content  ol  new  technical  data 
and  thcreliv  improve  the  ellieienrv  ol  \ir  Force 
maintenance  personnel.  The  troubleshooting  procedures 
which  result  from  the  I.TT\  specification  will  enable  all 
levels  ol  maintenance  personnel  to  I  rouble  shoot  more 
aecuralelv  and.  thus,  to  use  fewer  spare  parts.  The 
MTU  \  specification  will  result  in  technical  data  that  is 
more  complete,  more  a,  urate,  and  more  useable  liv  the 
technician.  T  he  result  will  lie  more  accurate  maintenance, 
especiallv  bv  lirsl-term  technicians. 

At'IIKI.  ('.ontact:  Kdwin  (i.  MeFall 
UTIKI./I.KI.M 

\\  righl-l’allerson  \ I'll  OH  l."i  l.i.l 
\ulovon  78.”>-.VHll 
Commercial  (old)  iTVv-.VHO 


Title:  Handbook  for  Selection  of  Formal  Options  for 
Procurement  of  Technical  Data 

Description:  This  effort  developed  guidelines  for 
selection  ol  format  options  and  procurement  of  technical 
orders.  The  guidelines  idenlifv  the  tvpesof  technical  data 
that  can  be  procured,  and  the  appropriate  specifications. 
The  guidelines  also  tell  how  to  select  the  best  tvpe  of 
technical  data  for  a  given  application  and  provide 
guidance  to  enable  the  technical  data  manager  to  obtain 
the  best  possible  product  from  the  contractor.  Kmphasis  is 
placed  on  the  responsibilities  and  concerns  of  the 
technical  order  managers.  The  reports  include  a  rev  iew  of 
the  \ir  Force  technical  order  svslem.  extensive 
descriptions  of  procedural  data  formats,  guidance  for 
determining  formats  lo  salisfv  particular  user  needs,  and 
discussion  ol  various  aspects  ol  technical  order 
procurement,  development,  and  management. 


/  tilization :  The  guidelines  lor  selection  will  be  used  lo 
establish  procedures  and  guide  the  acquisition  ol  the  \ i r 
Force  technical  orders.  I  he  handbook  will  lie  a  major 
source  ol  material  tor  a  short  course  on  technical  data 
management  lo  be  taught  bv  the  \ir  Force  Institute  ol 
Teehnnlogv.  I'lie  use  id  the  handbook  will  eunsidcrahlv 
strengthen  the  performance  ol  a  new  or  inexperienced 
technical  order  manager. 

Henefits:  The  use  ol  the  handbook  should  signil haul lv 
improve  the  quulilv  ol  technical  data  procured  lor  \ i r 
Force  use.  The  contents  of  the  handbook  will  provide 
detailed  guidance  to  the  technical  order  manager  about  all 
aspects  ol  technical  order  acquisition,  including 
determining  requirements,  selecting  options,  and 
managing  the  procurement  process.  Phis  will  result  in 
technical  orders  that  are  limelv.  correct,  and  that  meet  the 
informational  needs  ol  the  users.  Heller  maintenance 
should  be  the  end  result. 

I  FIIRI.  (.ontact:  Kdwin  <i.  Mi  Fall 
UTIKI./I.KI.M 

\\  righl-l’alterson  \FK  OH  I.TU.T 
Uitovon  7K.V.VMU 
(iommerrial  ("il  l)  iTT.T-.VllO 
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Title:  l  iiifit'd  Data  Base  lYclinulogy 

Description:  \  unitied  data  liase  Inhnologv  vs  ill  lie 
developed  lor  a  central  automated  source  of  logistics  data 
drawn  I  ruin  basic  \ir  Fore**  s\ stems  to  support  the 
weapon  svslem  design  process.  Logistics  data  arc  those 
that  would  assist  in  obtaining  answers  to  questions  about 
logistics  requirements  as  a  function  of  alternative  design/ 
support  concepts.  Logistics  data  relate  direcilv  or 
imlirectlv  to  reliabililv.  maintainahiliiv .  ground  support 
equipment,  built-in  list  ei|uipmeut.  task  anahsis.  skill 
level,  skills,  crew  si/e.  training  r«‘quirements.  tivluiiral 
data,  and  spares.  The  basic  data  sv stems  for  this 
Uvhnologv  are  the  Logistics  Support  \nalvsis  Records 
(Military  Standard  1388).  Maintenance  Data  (lolleclion 
Svslem  (  \ir  Force  Regulation  (iti-1).  and  Logistics 
(aunposite  Model  Teclmologv  ( \ir  Force  Regulation  J.V 
>).  Die  I  DR  is  programmed  lor  computer  availability 
and  a  variety  of’  data  output  modes  is  available  to  the  user. 
Tbe  feasibility  of  ibis  technology  has  been  established. 
Ibis  entailed  developing  an  initial  definition  and  a 
concept  id  operation.  The  technology  has  been  developed 
and  will  lie  tested  and  evaluated  later. 

(  tilisation:  This  technology  and  the  resulting  enhanced 
availability  of  logistics  information  will  allow  for  a 
significantly  increased  consideration  of  logistics  factors 
throughout  the  weapon  system  design  process.  \ 
significant  decrease  in  logistics  costs  for  modern  weapon 
systems  should  result.  This  effort  is  in  support  of  a  larger 
effort  to  develop  a  product  performance  feedback  system. 
The  I  DR  is  concerned  with  a  limited  prototype  which 
addresses  aircraft  onlv.  The  Product  Performance 
Feedback  Svslem  is  to  address  missiles  and  ground-based 
electronics  also,  building  on  the  l  DR  technologv.  The 
product  performance  feedback  effort  is  also  concerned 
with  implementing  the  technologv  and  interfacing  the 
teclmologv  dev elopmenl  effort  with  its  future  potential 


tFHRI,  Contact:  Robert  V  Deem 
\l  IIKL/LRL  \ 

\\  righl-Patterson  M  R  OH  |.’>  13.3 
\ulovon  . 87>-3 ,  .  I 
Lommercial  (.>13)  J.Vi-377| 
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Til  It-:  Analysis  •  o  Improve  Maintenance 
Kiiviroiimi- nl 

Description:  Infective  and  efficient  maintenance  of  \ i r 
force  systems  and  equipment  is  an  extremely  iinporlanl 
factor  in  determining  l lit*  reliability.  flTfclivfiifss.  cosl. 
and  opfralional  safety  of  weapon  systems.  The  safely  of 
aircrew  personnel  obv  iouslv  depends  on  effeelive 
mainlenanee. 

\  comprehensive,  integrated  long-range  program  is  to  lie 
developed  tlial  will  identify  the  factors  that  impact  the 
performance  of  individuals,  groups,  and  organizations 
performing  aircraft  and  missile  maintenance.  The 
program  will  identify  the  human-related  research  areas 
that  are  most  likely  to  result  in  the  improvement  of  the 
performance  of  maintenance  personnel. 

The  approach  of  the  study  is  to  examine  the  problem  at  all 
levels  of  maintenance.  This  is  being  done  liy  conducting 
open-ended  one-on-one  interviews  with  all  levels  of 
maintenance  personnel.  The  scope  of  the  interviews  will 
range  from  senior  personnel  through  the  working  level 
technician.  \  1 1  the  Major  (  ommands.  including  Overseas 
forces  and  I  hi-  Reserve  force,  will  be  represented. 
Interview,  have  been  conducted  in  all  of  the  stateside 
commands.  Interviews  were  recently  concluded  with  the 


Combat  Logistics 


l  nited  Stali*>  \ir  I  nrn‘>  in  F.urope  ami  tin*  Panin-  Vir 
Furir*.  including  tin*  llummaud  Headquarters.  future 
inlerv  icws  will  hi*  conducted  at  Major  (ionmiuud 
Headquarters.  amt  at  Vir  liinr  Reserve.  \ i r  National 
t*uard.  amt  Missile  Organizations.  In  selecting  data 
collection  sites.  consideration  is  given  to  such  tiling  a* 
geographical  location.  climatic  conditions.  w «*a |>o  11 
svstem.  ami  tuition  rati*.  Improvements  in  t>mh  wartime 
am)  peacetime  maintenance  performance  art*  tin*  desired 
results  ol  this  project. 

The  research  is  an  application  oi  an  integrated  approach 
to  maintenance  research,  with  special  attention  to  (In*  role 
of  the  human  in  effective  ami  efficient  maintenance,  h 
will  provide  the  basis  for  an  integrated  research  and 
development  program  that  will  idenliiv  and  quantity  the 
factor?,  that  influence  maintenance  periormance. 

(  (ilizntion :  \  categori/ai ion/coding  scheme  has  been 
developed  from  the  content  ol  tin*  data  collected  thus  tar. 
Vs  data  are  collected,  thev  arc  coded  and  stored  i r#  a 
computer  data  base.  \  software  program  has  been 
developed  which  allow-  great  flexibility  in  manipulating 
and  analv/ing  the  stored  data.  Data  analysis  is  now 
underwav  and  will  continue  throughout  the  project.  1  he 
analysis  of  the  data  collected  will  identify  opportunities 
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lor  application  of  existing  leehnologv  I •»  improve 
maintenance.  Problem*  that  require  research  will  be 
identified,  and  the  mean-  lor  studying  them  will  In- 
proposed.  The  research  plan  resulting  from  ihi-  cllort 
will  identilv  iuture  inainlenanee  and  logistics  research 
and  development  needs.  I  he  application  oi  existing 
technologies  and  the  teelmological  advances  developed 
through  research  programs  conducted  a-  a  result  ol  thi- 
sludv  will  significant Iv  improvi*  Vir  force  maintenance 
operations. 
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Title:  Computer-Based  Maintenance  Aids  lor 
Technicians 

Description :  V  protolvpe  computcr-hased  mam lenance 
aids  svstem  is  to  be  developed  atid  evaluated.  I  he  system 
will  store,  retrieve,  and  present  informal  ion  lor  u-r  by 
technicians  who  perform  maintenance  tasks  at  tin*  depot 
lev  el.  The  goal  is  to  dev  clop  a  -y  stem  that  is  easy  to  u-e.  is 
liked  bv  teehnicians.  and  provides  the  technician  with  all 
of  the  information  needed  lor  the  task.  Human  factor* 
requirements  are  being  emphasized  in  the  system  design. 
The  svs  tern  will  present  instructions  at  three  levels  ol 
detail.  This  feature  will  provide  the  technician  with 
instructions  which  arc  appropriate  lor  his  level  oi 
experience  (very  detailed  step- by  -step  procedures  with 
illustrations  lor  inexperienced  technician*.,  loss  detailed 
instructions  lor  more  experienced  technicians}.  \ 
computer  graphics  terminal  will  he  used  to  present  the 
technical  data.  The  presentation  ol  data  on  the  prototype 
sv  stem  will  l»e  eon  trolled  h\  a  mini-computer.  Software 
ior  the  s\  >  i  *  *  1 1 1  will  he  adapted  limn  the  \dvaueed 
Instructional  Svstem  software,  leelinual  data  lor  a  test 
bed  svstem  will  lie  developed  and  placed  on  the  promtvpe 
sv  stem.  These  data  will  he  Used  to  evaluate  the  s\stem. 
Ihe  svstem  will  he  evaluated  h\  measuring  the 
effectiveness  id  technician-  Using  tin*  prototype  system  to 
perform  maintenance  on  the  test  lied  -y-lcni.  In  a  follow- 
on  el  fort,  protolvpe  s\*leuts  will  he  developed  which  are 
designed  tor  use  at  the  intermediate  and  organizational 
lev  ids  cd  inainlenanee. 
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(  liliztilion:  rite  technology  developed  in  '.Ids  project 
will  provide  the  basis  lor  development  ol  an  effective 
technical  data  presentation  svstem  for  the  \ntomaled 
Technical  Order  Sy  stem  (  VT(IS)  at  the  \ir  f  orce  Logistics 
Command.  The  technology  will  ensure  that  the  AIDS 
data  presentation  system  is  easy  to  use  and  meets  the 
needs  ol  the  maintenance  technician  for  technical  data. 
I  he  operational  use  ol  a  computer-based  maintenance 
aids  system  will  signil ieanllv  reduce  the  costs  of 
maintaining  the  \ir  force  technical  order  svstem  hv 
reducing  printing  costs  and  reducing  the  cost  of  updating 
technical  orders. 
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Title:  Maintenance  Demand  Metrics-Phase  III 

Ih’srription:  This  is  a  continuation  ol  the  work  to 
develop  heller  predictors  ol  demand  rate  lor  aircraft 
maintenance.  I  lie  earlier  ellorl  developed  regression 
equations  which  predict  maintenance  demand  rates  for 
airrrall  subsystems  a«  a  lunctiou  ol  environment,  design 


characteristics,  and  operations  requirements.  The  new 
ellorl  will  develop  equations  lor  each  type  ol  aircraft 
(i.c..  tactical,  bomber,  anil  trainer),  as  well  as  specific  to 
individual  subsystems  (e.g..  bombing- navigation, 
landing  gear,  engines).  The  new  work  also  will 
investigate  the  causal  relationship  underlying  the 
regression  equations.  Data  from  f> I  base-  have  been 
collected  during  Phase  II. 

I  lilizulum:  The  new  regression  equations  that  are 
specific  to  type  of  aircraft  as  well  as  specific  to  type  of 
subsystem  will  provide  much  more  precise  and  accurate 
predictors  of  maintenance  demand  rales,  lor  both  the  Air 
force  Logistics  Composite  Model  (I. COM)  teams  and 
Aerospace  Industries  involved  in  new  aircraft 
developments.  This,  in  turn,  will  lead  to  more  precise 
estimations  of  the  support  resource  requirements.  To  the 
extent  that  causal  relationships  can  be  established  for 
individual  regression  equations,  corrective  or  preventive 
actions  could  he  taken  to  reduce  the  demand  for 
equipment  maintenance,  for  example,  if  equipment 
characteristics  contained  within  a  regression  equation  are 
logically  related  to  the  subsystem,  then  it  would  scent 
sensible  that  changes  in  those  characteristics  would  effect 
the  maintenance  demand  rates.  However,  experimental 
testing  would  be  required  to  confirm  such  logical 
relationships. 
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I  itle:  fvaluntion  of  Technology  for  Acquiring 
Supportable  Systems 

Desrrifttion:  I  bis  is  the  final  phase  ol  a  four-part  effort 
to  develop  and  lield  a  coordinated  human  resources 
technology  to  support  weapon  svstem  development.  I  In1 
coordinated  technology  consists  id  an  integrated  assembly 
ol  models,  techniques,  a  consolidated  data  base,  and  a 
methodology  useful  lor  their  combined  and  timely 
application  throughout  the  weapons  svstem  acquisition 
process.  Its  purpose  is  to  greatly  facilitate  and  systematize 
the  evaluation  of  resource  requirements  and  cost 
throughout  weapon  svstem  development,  and  to  increase 
the  feasibility  ol  implementing  those  considerations  as 
guidelines  lor  design  and  system  support  planning.  The 
main  thrusts  ol  phase  lour  are  (a)  to  evaluate  and 
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complete  the  preparation  of  the  integrated  technology  tor 
operational  use.  and  (It)  to  develop  materials  sultieienl  to 
aid  in  transitioning  the  technology  from  the  Laboratory  to 
the  user.  To  date,  the  technology  evaluation  has  been 
completed.  The  evaluation  included  a  thorough  review  of 
all  previously  developed  documentation,  exercise  ol  all 
computer  programs  and  models,  and  an  attempt  to  apply 
portions  of  the  technology  to  an  avionics  support 
subsystem  in  development.  Results  indicate  that  the 
methodology  is  basically  sound  and  usable.  The 
procedures  and  models  can  provide  a  significant  amount 
of  information  to  aid  decision  makers  in  evaluating 
system  alternatives  and  the  impacts  each  have  on  cost, 
readiness,  and  human  resource  requirements.  The 
ongoing  effort  is  to  complete  the  technical  refinements  to 
selected  components  of  the  technology,  and  to  prepare 
user-or ien ted  docu mentation . 

Utilization:  The  overall  impact  of  this  technology 
package  is  life  cycle  cost  avoidance  through  a  more 


effective  application  ol  analytical  techniques  and  a  more 
coordinated  sequencing  of  design  development  activities 
which  relate  to  logistics  support  planning.  I  se  ol  the 
coordinated  technology  in  weapon  system  development 
programs  will  significantly  increase  \ir  Force  capability 
to  more  lolly  consider  design,  operation,  and  life  cycle 
ownership  consequences  as  joint  tradeoffs.  \  key  bcnelii 
of  the  technology  is  the  flexibility  of  its  components.  I  lie 
methodology  is  sufficient  by  itself  but  can  be  extended  to 
interface  with  other  tools,  techniques,  and  analysis 
approaches.  It  can  exist  as  a  stand-alone  methodology 
which  also  supplement  and  complement  the  logistics 
support  analysis  process. 
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Title:  Flat-Panel  Simulator  for  Comparison  with  a 
Three-Dimensional  Simulator 

Description:  A  flat-panel  simulation  was  developed  for 
the  6883  Converter/Flight  Controls  Automatic  Test 
Station  associated  with  the  intermediate  level 
maintenance  of  the  F-l  1  ID  aircraft.  The  simulator  is  for 
use  in  studies  of  the  impact  of  physical  fidelity  inherent 
in  actual  equipment,  three-dimensional  simulators,  flat- 
pane)  simulators,  and  graphic  simulations  on  technical 
training  and  subsequent  job  performance.  The  contractor 
designed  and  fabricated  a  two-dimensional  simulator  that 
provides  comparable  training  capability  to  the  three- 
dimensional  simulator  previously  developed.  To 
maximise  comparisons  between  the  two  simulators, 
parameters  were  contrasted  insofar  as  practical. 
Contrasted  areas  include  (a)  physical  fidelity,  (b) 
minicomputer  versus  microprocessor  control,  (c) 
FORTRAN  programming  versus  an  ATLAS-like 
language,  (d)  degree  of  integration  with  theory  portions 
of  the  course,  (e)  environmental  requirements,  (f) 
indigenous  versus  adjunctive  knowledge  of  results. 


(g)  relative  emphasis  on  procedures  and  system  logic  or 
troubleshooting,  (h)  degree  of  performance  monitoring, 
and  (i)  efficacy  of  stand-alone  part-task  trainers 
associated  with  the  simulator. 

Utilization:  This  effort  resulted  in  a  two-dimensional 
simulator  and  the  associated  documentation  required  for 
maintenance  and  modification  of  the  simulator.  The 
simulator  will  be  utilized  in  future  studies  intended  to 
improve  the  cost-  and  combat-effectiveness  of  trainers. 

One  area  of  particular  interest  is  the  impact  of  lowered 
fidelity  on  the  time  required  to  develop  and  implement 
new  training  programs.  Another  area  of  interest  is  the 
impact  of  varying  maintenance  concepts  on  life-cycle 
costs.  i 

j 

Benefits:  This  device  will  be  evaluated  under  a  separate 
research  effort.  The  results  of  this  study  of  the  impact  of 
physical  fidelity  on  cost  and  training  effectiveness  will 
then  be  provided  to  future  designers  of  training 
equipment. 
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Title:  Maintenance  Training  Analysis  and  Functional 
Specification  Development  for  a  Minuteman 
Maintenance  Training  Simulator 

Description:  This  is  one  of  a  series  of  related  research 
studies  performed  as  part  of  the  Simulation  for 
Maintenance  Training  project.  The  purpose  is  to  develop, 
demonstrate,  and  evaluate  selected  applications  of 
simulation  for  Air  Force  maintenance  training  and  to 
build  baseline  data  about  techniques,  procedures,  and 
principles  necessary  for  broad  applications  of  simulation 
in  maintenance  training. 

The  previous  studies  demonstrated  the  potential  of 
simulation  for  avionics  intermediate  level  (I-!evel) 
maintenance  training  on  aircraft-related  systems.  The 
purpose  of  the  Minuteman  Missile  Study  was  to 
determine  whether  the  findings  of  previous  studies  were 
extendable  to  operations  level  (d-level).  electro¬ 
mechanical  maintenance  tasks  in  (he  missile  field.  The 
specific  objectives  were  to  quantify  the  potential  benefits 
of  maintenance  simulation  under  these  different 
circumstances  and  to  develop  a  functional  specification 
for  a  simulator  which  appeared  most  beneficial  from  a 
traming/rost  standpoint.  A  secondary  objective  was  to  use 
and  further  evaluate  handbooks  containing  Instructional 
Svstem  Development  (ISO)  guidelines  developed  in  an 
earlier  project. 


Phase  I  consisted  of  an  analysis  of  existing  training 
documentation  for  five  Air  Force  Specialties  involved  In 
organizational  level  maintenance  for  Minuteman.  Each 
specialty  area  was  analyzed  to  determine  where  advanced 
technology,  low  cost  maintenance  simulators  could  be 
used  to  enhance  unit  training.  On  the  basis  of  a  detailed 
training  and  cost  benefits  analysis,  the  Site  Security 
System  Maintenance  area  was  selected  as  the  most 
appropriate  for  a  training  simulator. 

Phase  II  consisted  of  the  development  of  a  functional 
specification  for  the  selected  Site  Security  System 
simulator  using  a  procedural  1S1)  handbook.  Cost  benefits 
analyses  indicate  that  the  effective  use  of  the  training 
system  described  in  the  specification  could  amortize  in 
less  than  four  years  and  has  the  potential  for  substantial 
cost  savings  in  subsequent  years. 

Utilization:  The  results  of  this  study  indicate  that  there 
is  a  great  potential  for  selected  applications  of 
maintenance  simulation  for  0-level  missile  maintenance 
training.  A  functional  specification  was  developed  for  one 
such  application  -  Site  Security  Maintenance  Training. 
The  training  analysis  and  specification  development 
phases  served  as  vehicles  to  further  validate  previously 
developed  handbooks  on  ISI)  procedures.  The  handbooks 
were  found  to  be  useful  and  suggestions  for  further 
improvements  were  made. 

Benefits:  A  functional  specification  for  Site  Security 
Maintenance  Training  is  available  for  Minuteman  and  ran 
be  used  as  a  basis  for  subsequent  procurement.  Lessons 
learned  in  this  effort  may  be  useful  to  organizations 
involved  in  training  for  other  missile  systems,  such  as  the 
M\. 
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l  ilfr:  (  oitiputrr  Dialog  lor  < .riirral ion  of  hrapliirs 
Siimilalion  Programs 

Description:  I’lir  \dsunrrd  I n.-l nnhoii.il  Ss-lrm  IMS) 
i-  a  prolots  pr  rompiilrr-hasrd  in>l nirtion.i!  -s-trm  lor 
flu*  drlisrrs  ami  manajirnirnl  ol  lrrlimr.il  training.  I  hr 
al  l  rarl is  rnr->  oi  rompu Irr-drli s  rrrd  i rt s t  rurl ion  i- 
rnhamrd  l»s  flu*  u-r  ot  <'ruplur>. 

I  In*  dialog  rdilor  i-  a  tool  tor  iiilrrartis r|\  prndurin" 
-imulal ion-  ol  rmiipmrnl  ami  prnrr--r-  l»s  rrralion  ami 
ina it i ini l;il ion  ol  oruphir.  lr\t.  ami  numrrir  ohjrrt-.  \ 


-iihp*rl  mallt'i'  r  \ pr  rt  tramrd  m  thr  in1  ot  thr  dialog 
program  mas  prodmr  inirrarlisr  **raphir-  -imulal inn*. 
Tin*  nrrd  lor  flu*  aiillmr  lo  dtrrrils  program  a  rompufrr  i- 
oLs  laird  hs  tin-  liras  v  ii -I ■  n|  tnrnu-  a-  prompt-. 

I  tilization :  I  In*  m,i|or  n-r  id  llir  dialog  program  s\  1 1 1  In* 
a-  a  loot  lo  -upport  llir  Inirrarlisr  (  ompnlrr  hraphu- 
Simulation  lor  l-l.rsrl  Maiiitrnaiirr  I  ramrr  prop*rf.  I  hr 
dialog  program  i-  an  rnlianrrmrut  to  ilu*  r\i-tm<i  MS. 
lirrauM*  ol  il-  drprfidrnrs  on  llir  i  *  \  |  •»  1 1  n  *5  ill  l  \  id 
liardssarr.  -ollssarr.  and  prr-onnrl.  llir  program  i-  not  a 
portaldr  prod m  1. 
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I  illr:  1  raosportaldr  MS  Soil  vs  a  rr  in  Support  of 
Lrrlmoloizs  Lranslrr 

Description:  l  lir  Xdsanrrd  In-lriirlional  Ss>irm  ( \|S) 
i-  a  romputrr-lia-rd  i  n-lrurt  iona  I  -s-trm  rmplosinji  hut  1 1 
ofn pufrr-aidrd  in-lnirlinn  and  rompntrr' mana^rd 
m-irm  lion  irrhnitpir-  ssith  a  rapariis  to  train  largr 
I  roup-  ol  -Indrnl.-  in  mans  dillrrrnl  frrliniral  roiir-rs 
-mi iill.inrou-ls .  Thr  dr>i*;ii  pial  ol  llir  original  MS  ssa- 
lo  pros  idr  tin*  Mr  I  orrr  s\  ith  an  adsancrd  -tatr-ol  -thr-ari 
oin putrr-ha-rd  in-lrml  mnal  -s>lrm  sshirli  ssould  -rrsr 
i-  a  ir-t  hrd  lor  romlnrlin"  rr-rarrh  and  drsrlopmrnl  in 
irrlmiral  training  i— ur-.  I  hr  liardssarr  and  -olissarr 
ss »* r r  ronli^urrd  at  that  timr  (rarlv  1*17(1  -)  to  pros  idr  a 
-s-irm  ssith  maximum  I  lr  \  i  hi  1 1 1  s  lor -upportin<i  various 
lira-  ol  rr-rarrh  and  drs rlopmrni.  Iwprrirnrr  lias  >hos\n 
thai  -omr  o|  thr-r  Iralnrr-  mas  no  lonjjrr  hr  rripiirrd 
iml.  in  l.irl .  mas  hrrliminatrd  I  mm  a  purrls  oprrational 
v  rr-ion  ol  I  hr  MS.  Hr-rarrli  and  drsrlopmrfil  on  llir  MS 
ha-  noss  proj;rr«.M*d  lo  thr  point  sslirrr  lranslrr  to  thr 
iprrai nm.il  romuiuuils.  i.r..  Mr  draining  (aimmaml. 
lartu  al  \ir  I  ommamL  Stratron  Mr  ( .ommami.  Mililars 
Mrhl  i  I  ommami.  rir..  i-  dr-irnl.  I  hi-  r|  I  or  I  will  raplurr 
llir  -  in  1 1 1 1  i«.i  1 1 1  insr-tinrul  that  ha-  hrrn  madr  in 
'Irsrlopmji  i m pros rd  approarln'-  lo  irrlmiral  training. 

1  tifizotioti :  I  hr  ohjrriisr  ol  thi-  rllorl  i-  to  tnakr  thr 
training  Irrli  n»d»»*is  rontamrd  within  ihr  \  I S 
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transportable.  The  principal  purpose  of  lliis  effort  is  In 
develop  and  denionstrale  llial  one  or  more  of  the 
fftnetiunul  cmnponeuls  ol  the  MS  can  reside  and  execute 
on  small,  affordable  minicomputers.  This  will  lie 
accomplished  hv  converting  the  existing  MS  sol t ware  to  a 
standard  high-order  language  which  is  widelv  available 
and  supported  on  a  number  of  minicomputers.  The 
Department  ol  Delense  standard  programming  language 
\da  will  be  the  specification  language  lor  the  new 
software.  If  a  suitable  compiler  is  available.  Ada  will  be 
the  implementation  language:  otherwise  Pascal  will  be 
used  lor  the  implementation.  The  development  machine 
lor  the  relmsting  effort  is  a  Digital  Kquipment 
Corporation  \  \\  I  I/7H0.  The  final  product  will  utilize 
the  development  machine  as  the  center  ol  a  star-shaped 
distributed  computing  network,  with  small 
minicomputers  at  each  node  servicing  local  groups  of 
terminals.  Links  to  each  node  will  he  established  either 
through  electrical  communication  lines  or  hv  exchange  ol 
hard  storage  media,  such  as  disk  or  tape.  Kaeh  functional 
component  of  the  reltosled  MS  will  be  available  at  each 
node.  Kaeh  functional  component  of  the  reltosled  MS  will 
reside  on  and  he  indcpcndcnllv  executable  at  each  node. 
However,  each  node  max  not  (depending  on  size  of  the 
computer,  amount  of  storage  available,  and  number  ol 
terminals  connected)  necessarilv  he  able  to  execute  all 
functional  components  of  the  reltosled  MS  concurrently 
for  all  users  at  that  node.  The  transportable  MS  software 
can  be  used  on  a  with-  variety  of  hardware  ivpes  to 
support  individual  projects  or  programs.  If  a  user  wanted 
ottlv  limited  capabilities,  portions  of  the  svslcm  could  be 
downloaded  to  verv  small  hardware  configurations. 
Heeause  of  its  forward-looking  resource  scheduling 
capability,  it  could  he  used  at  bases  where  flight 
scheduling  is  a  concern.  Overall,  it  will  be  applicable  to 
almost  any  training  application. 
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Title:  Development  of  Testing  and  Instructional 
System  Based  on  Miernlcrminul  and  Microfiche 
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inexpensive  stand-alone  terminal  could  be  used  to 
support  testing  in  a  computer-based  svsleni  such  a-  the 
Mlvanced  Instructional  Svslcm.  The  advantage  of  such  a 
terminal  is  hnili  instructional  and  economic.  Ifesiilts  to 
date  indicate  that  the  process  id  answering  lest  questions 
using  the  microtcrniinal  rather  than  coinputer-readable 
lest  lortiis  alleels  the  speed  and  aecuracv  with  which 
students  complete  a  lest.  Over  an  appropriate 
amortization  period,  such  as  7>  vears.  a  capital  investment 
in  low-cost  terminals  would  effect  a  savings  over  the 
recurring  material  costs  associated  with  test  forms.  The 
present  research  ellorl  is  directed  toward  extending  the 
knowledge  base  about  a  new  technologv  such  as  the 
iincrolcrmin.il,  \  basic  design  assumption  lor  the 
microtcrniinal  was  that  computing  power  be  focused  on 
student  responding  rather  than  on  the  presentation  ol 
information.  It  was  fell  that  for  most  instructional 
purposes,  the  presentation  ol  information  could  be  as 
el  leeliv  ely  handled  bv  more  traditional  means  ol  off-line 
presentations,  such  as  programmed  texts.  However,  the 
powerful  instructional  technique  of  branching  becomes 
tlillieull  to  implement  with  printed  materials,  for  this 
reason,  the  two-dimensional  accossibililv  feature  ol 
microfiche  is  seen  as  desirable.  Wditiunady.  in  a  large 
computer-based  instructional  system,  the  production  of 
microfiche  materials  is  a  verv  direct  process  through  the 
use  ol  (iompuler  Output  Microfiche  (t'.OM).  LOM 
production  techniques  were  studied  under  a  just 
completed  ellorl.  and  the  findings  showed  that  t'.OM  was 
a  feasible  training  technology,  London  of  the  LOM 
research  was  performed  in  the  \\  capons  Mechanic  Lnurse 
at  the  Lowry  Technical  T  raining  Lenter.  T  he  essence  of 
the  present  ellorl  is  to  combine  the  computer  leehnologv 
ol  the  microtcrniinal.  which  Incuses  on  the  control  id 
student  responding,  and  microfiche  leehnologv.  which 
provides  ready  access  to  diverse  frame  of  instructional 
i  n  I  ormal  inn .  \  hardware  interface  allows  the 

microtermiual  to  "know  ’  which  microfiche  frame  is 
being  used  bv  the  student.  In  turn,  the  microtermiual 
contains  the  instructional  information  on  the  microfiche. 
\  low-cost  Inrm  of  computer-assisted  lest  has  been 
developed  using  this  technology.  Software  packages  have 
been  developed  which  will  allow  the  microl iche/micro- 
lerminal  to  lie  linked  with  a  low  cost  microcomputer.  I  he 
microcomputer  handles  test  generation  and  record 
keeping  activities  lor  a  testing  center  where  computer- 
based  instruction  arc  not  available.  M  IIKI.-T  K-KO- 1  . . 
\l icrnlcrm inal/M icrol iche  Svslcm  lor  Lompuler-Based 
Instruction:  Hardware  and  Software  Development,  is  an 
interim  report  developed  under  this  ellorl. 


1(2 


Description:  Prior  research  (reported  in  technical  report 
M TIKI  - 1  If- ,  If-  ill)  showed  that  the  use  ol  a  small. 


Oti-Uoing  HaI) 


/  tilizalion:  Although  (lit*  Micrulcrminal/Mirruf  iclic 
System  is  mils  al  llii'  prototype  stage.  jl  is  mtii  that  fulls 
operational  mills  nmlil  lie  iisi'il  in  linlli  rrsiili'iil  anil  lirld 
training  courses,  for  support  of  K\lciision  Course 
Inslilulc  inatcrials.  ami  in  large-scale  testing  operations, 
such  as  ciilislmeul  testing.  I  lie  potential  licneliis  ul  this 
technology  are  llie  reiluelinii  of  computer  form  eosls  for 
eom|mlcr-liascil  iiislrueliiin.  provision  of  interactive 
inslriielion  for  either  eoinpoler  or  manually  managed 
iioiiv  iiloali/eil  courses,  reiluelion  in  inslroelional 
materials  eosls  through  ulili/.alion  of  micrographies 
technology.  ami  increased  testing  capaliililies.  inelmling 
lesl  security . 
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Title:  Forward  Looking  Resource  Scheduling 
System 

Description:  Because  of  the  increasing  complexity  of  the 
modern  day.  flight-training  syllabus,  an  inordinate 
amount  of  time  is  being  spent  in  developing  dailv  flight 
schedules.  The  objective  of  ibis  phase  of  this  project  (a 
McDonnell  Douglas  Corporation  (MIX'.)  Independent 
Research  and  Development  (IK&D)  effort)  is  to  reduce 
daily  flight-scheduling  manhours  bv  .">()%  In  developing 
and  demonstrating  the  feasibility  of  computer-assisted 
daily  flight  scheduling.  The  approach  is  to  build  the 
scheduling  system  around  the  existing  data  base  and 
editor  approach  of  the  \ir  Force  Advanced  Instructional 
System.  I  tilizing  students,  instructor,  course  syllabus. 


and  schedule  data  ha-c-.  the  system  will  assist  the 
scheduler  In  producing  a  basic  schedule  that  is  s\  Halms 
-penile  and  conlhcl  tree.  I  he  scheduler  will  then  fine 
tune  the  schedule  through  an  online  CR’I  .  Likewise,  to 
maintain  currencies,  student  and  instructor  data  bases 
will  be  updated  In  the  operations  officer  al  the  end  id 
each  sortie.  Responding  to  additional  requirements 
identified  during  this  phase.  VFIIRI.  proposes  to  enhance 
this  forward  looking  resouree  scheduling,  following  the 
MDti  IRk!)  effort,  through  the  application  of  existing 
\IS  technology  In  provide  historical  data  collection  and 
analysis,  requirements  lorecasting,  reports  generation, 
and  academic  assistance  capabilities. 

I  tilizalion:  The  current  1R&D  effort  will  result  in  a 
demonstrable  daily  flight  seheduling  capability.  The 
feasibility  demonstration  will  be  eonducted  in  one 
squadron  of  the  Tactical  Air  Command  (TAC)  f70th 
Tactical  Training  Wing  at  Holloman  AFB  during 
November  and  December  1 781.  The  end  of  the  test 
coincides  with  the  end  of  the  MIX!  IR&D  effort.  I  nder  a 
proposed  joint  TAC/AFHRI.  effort,  the  additional 
capabilities  will  be  integrated  into  the  system,  a  stand¬ 
alone  version  developed,  and  the  technology  transitioned 
to  TAC  for  implementation  in  the  five  TAC  Replacement 
Training  l  nit  bases.  Further  exploratory  and  advanced 
development  work  is  proposed  lu  examine  the  potential 
applicability  of  this  technology  in  the  scheduling  and 
management  of  TAC  operational  and  combat  theater 
operations. 


AFHRL  Contact:  William  A.  Nunns 
AFHRL/LRT 
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Autovon  •*20-277.') 
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equipment  design  amt  niicroproec— or  leclmologv.  tlu- 
trainer  will  provide  technician-  a  -uh-uniiallv  improved 
capahilitv  tor  the  haml*-nn  practice  ut  trouhlc-hooi mg 
mans  of  (lit*  more  trequeiillv  occurring  malt  u  inf  ion  -  in 
llu*  (light  simulator.  I  he  technical  approach  adopted  im 
dev elopmenl  ol  ihi*  trainer  nin-isis  ut  modeling  the 
maun  -uh*v-iem  component-  ol  a  repre-ent ativ  e  Might 
'•in  i  ii  la  tor.  with  cutpha-i*  on  I  In*  I  nm  Ho  mil  .uni  logic  I  low 
relation-hip*  ut  tin*  component*.  ami  then  nnhinirlm*;  a 
wnlr  rail")*  ot  simulated  mailumiioii-  tor  tin*  techim  ian 
lo  practice  diagnosing  ami  correcting.  To  luriher  riilijinr 
llu*  osrrall  effectiveness  ol  llu*  iram«*r.  adiliiioiul 
iii'li'mlmn  feature*.  *urh  a*  automated  performance 
measurement  and  automated  -Indent  feedback.  arc  being 
incorporated  in  I  hr  di*\  ire. 

(  tilization:  llu*  first  application  ot  tin*  trainer  i-  lo  lit* 
tor  llu*  I  III  Might  simulator.  a  rclaiivrlv  complex  and 
maiiirt*  Might  simulator.  It  the  approarh  «*in Im mI i«a«l  in  iln* 
I ron hleshoot i ng  trainer  i*  valiiiah*d  in  thi-  iniiial 
application.  similar  trainer-  could  lit*  developed  lor  llu* 
lull  range  ol  present  and  Inlure  Might  simulator-. 
I  urlhermore.  llu*  result*  nl  ihisrffnit  mas.  es  en  I  nails  lie 
generalized  lo  oilier  eomplt*\  electronic  svstrm*  dial  are 
-imiiar  lo  Might  -miul.iioi-  in  eompuier  design  m 
areltileeiun*  when  llu*  opporlunils  lor  mainit*nanee 
training  i*  rr-trirlrd. 

tuna.  (  onfart:  I  dgar  \.  Smith 
\rnm./i.iM 
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Idle:  Specification  of  an  l  Itrasniiir  Nondestructive 
1 1 is p«*et inn  I  miner 

Dvsrriptiun:  \  llra-onic  uniidrslrurf  i\ e  inspeeiiun  (MU) 
trrhnnlngv  i -  used  ssitlels  lor  llu*  invc  ligation  ol  llu* 
-trueiural  iutrgriiv  of  airframe*,  airerali  engines,  and 
airerali  hardware  component*  within  both  militarv  and 
eommereial  asiaiinn.  Meeeiit  wide-scale  performance 
tr-tmg  u-tiig  MU  1 1 a*  resulted  in  the  lorinulation  id 
-rrinu-  allegation-  challenging  ll.e  previously  accepted 
aluliis  «d  \ i r  I  one  technician*  in  llu*  tield  to  lind  Maw* 
in  airerali  -triieiure-  ssilli  the  precision  ami  reliability 
demanded  hs  airerali  dr-ign  engineers.  \s  a  residl.  llu* 
\ir  force  ha-  idenlilii*d  the  improvement  ot  llu* 
opportunities  tor  field  practice  nl  the  ultrasonic  MM 
lech n n| ne  a-  heme  an  urgent  ira ini ne  requirement.  \  hu>. 
llu-  prime  ohjet  live  id  thi-  e||orl  i-  to  develop  a  detailed 
-penln  alum  id  a  pmlotspe  trainer  to  he  used  lo  develop. 
iiMM-nre.  and  -n-tain  llu*  operational  prolieienev  ol  \ir 


Preparing  \in  raft  Part 
lor  Nondestructive  lu-pertion 
Trainer 


force  personnel  to  use  the  ultrasonic  M)|  technique.  \ 
semndarv  objective  i-  lo  gather  -vslemalii  intormation 
ahoul  l  he  ul  Nils  ol  two  prev  iou-lv  dev  eloped  preliminary 
handhooks  for  the  design  ol  training  equipment  lor 
maintenance  personnel.  The  -peed teat ion  ol  t lu*  trainer 
will  he  accomplished  through  the  implementation  of  the 

preliminarv  liandl . k*  in  two  phases.  In  the  lirst  phase. 

the  performance  eapahililies  ol  tin*  trainer  will  he 
defined,  along  with  the  behaviors  lo  Im*  sustained  by  the 
trainer.  In  llu*  second  phase,  procedures  outlined  in  the 
handhooks  will  he  followed  to  determine  the 
engineeri ng/phv sieal  eharaeterislies  whieh  the  trainer 
must  have  m  order  lo  provide  tin*  functional 
characterist  ies. 

1  tilization:  The  result  of  this  effort  will  he  a  complete 
and  detailed  set  of  sperifiral ions  for  an  ultrasonic  MM 
trainer  which  mav  he  used  hv  an  equipment  acquisition 
ap’iirv  to  acquire  a  protoivpe  article.  It  is  anticipated  dial 
acquisition  ol  such  a  trainer  will  improve  llu*  reliability 
ol  ultrasonic  MM*  within  aircraft  maintenance  programs 
ullimatelv  resulting  in  safer,  less  cost Iv  l  S\l:  ground  and 
Might  operation-. 

tt'ina.  Contact:  Hubert  Summers 
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litle:  (oinparalive  hvalualioii  of  High  ami  Low 
lidclilv  (iKRT  Maiiilenaiice  Simulators  with  Actual 
f.qiiipiiicnt 

Description :  Despite  the  lad  that  simulators  have  heen 
used  lor  vears.  iiielhodologicallv  sound  comparative 
studies  ol  the  instructional  and  cost  cllcclivcncss  ol 
simulators  and  actual  et|uipmenl  trainers  are  rare.  I  or 
example,  decision  makers  still  lack  reliable  data  on  the 
billowing  major  research  issues.  Do  simulators  train 
students  as  el lectiv elv  as  or  more  or  less  clleclivclv  than, 
actual  equipment '.'  \\  hat  are  the  relaliv e  lilc-evele  costs  ol 
these  devices'  Are  procedural  tvpes  ol  tasks  versus  more 
ti i It ii'ti 1 1  diagnostic  types  ol  tasks  learned  more 
efleetivelv  on  simulators  or  actual  equipment'  Does 
three-dimensional  (ill)  or  two-dimensional  (_’D) 
simulator  Icchnolngv  assist  students  ol  lower  ahililv  to 
perlorm  maintenance  technician  tasks  as  eompetenlK  as 
higher  ahilitv  students'  Kmpirical  answers  are  required 
if  further  simulator  training  is  to  produce  task  comjietent 
performers  for  the  least  cost  I 

To  provide  competent  maintenanee  technicians  to  the 
Held,  expensive  actual  equipment  is  euslumarilv 
emploved  lor  training.  \s  a  training  device,  actual 
equipment  does  not  readilv  permit  the  controlled 
presentation  of  malfunctions  representative  of 
troubleshooting  problems  occurring  Irequenllv  in 
operational  sellings.  I.ess  expensive  real-time  simulators 
do  possess  the  capability  for  troubleshooting  training 
which  incorporates  hands-on  practice  to  increase 
troubleshooting  skill  on  a  sample  of  field-related 
maintenance  problems.  In  addition  to  improved  skills 
training,  properlv  designed  computer-based  training 
simulators  also  have  the  potential  to  release  more 
expensive  actual  equipment  lor  operational  readiness.  To 
this  etui,  objective  data  are  required  to  determine  the 


condition-,  ami  alternative  simulation  de*igns  that  result 
in  pdi  competent  personnel  lor  the  least  cost. 

/  tilizatinn :  The  major  objectives  ul  the  present  studv 
are  to  determine  die  comparative  el  lectiv  euess  ol  the  (a) 
(iHII.taeiu.il  equipment  trainer.  Oil  ID  simulator,  (c)  _’D 
simulator  on  dimensions  ol  the  following: 

I.  I  ask  I  raining  1  . 1  led  iv  euess 
I  ransler  ol  Training 
it.  Task  Time 
I .  Lite  <  Tele  ( ins t s 
i.  Altitudinal  Acceptance 
( i.  f  ield  I’erlorinaiice 

In  accomplish  these  objectives,  appropriate  pre-course 
control  measures  of  task  related  learner  characteristics 
were  developed  and  administered  to  all  trainees  during 
I ‘IHII- 1 ‘IHI .  Addiliouallv.  an  independent  sample  ol 
troubleshooting  performance  tests  (TI’T)  representative 
ol  the  tvpes  ol  task  problems  to  lie  encountered  ill  the 
Held. were  administered  to  trainees  alter  exposure  to  the 
simulator  and  to  the  actual  equipment  trainer  training 
conditions.  The  Tl’l  consisted  ol  two  major  task 
perlormanre  categories:  (a)  procedures  following  and  (h) 
manual  troubleshooting.  Transfer  of  training,  time,  and 
lile-cvcle  cost  data  are  curretillv  being  gathered  to 
determine  the  relative  effectiveness  among  the  three 
training  devices  (actual  equipment.  ID.  and  JD 
simulators). 


AHIRI.  Contact:  tierard  Al.  Deignan 
AITIRI./I.RTT 
l.ovvrv  AI  R  CD  8(12.1(1 
Ammon  '*2(i-.TV)| 
(aunmercial  (  bid)  dTtl-.TTM 


Performance  Testing  at  I  -I  1  I 
(iHH.f  lest  Station  Simulator 
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lit  It*:  Handbooks  and  Model  Specifications  lor  the 
Design  and  Development  of  Maintenance  Simulators 

Description:  Tlir  objective  ol  \liis  studs  is  to  (oiled, 
analyze.  and  document  data  In  order  to  develop  a  set  ol 
inlroduelorv  handbooks  lor  Instructional  System 
Development  ( I S I  > )  teams  and  Training  Ssstem 
\ei|iiisit  ion  managers  involved  in  req  u  i  remen  l  s 
development,  design,  and  procurement  of  maintenance 
simulators.  In  addition,  this  effort  requires  the 
development  ol  model  functional  specifications  for  the 
lies ifrii  of  lioth  organizational  and  intermediate  level 
maintenance  training!  simulators  lor  utilization  in 
resident  school  and  field  training!  environments,  flic  six- 
step  approach  that  will  he  used  involves  the  collection, 
analvsis.  and  documentation  of  information  on  the 
desigin.  lubrication,  and  lile-cvcle  maintenance  ol 
maintenance  simulators.  I  his  research  is  being:  conducted 
hv  a  contractor  lhroug!h  a  process  ol  information 
requirements  analvsis  to  include  development  el 
techniques  and  decision  aids  based  upon  an  analvsis  ol 
maintenance  task  classifications,  and  development  ol 
giuidclines/handhonks  and  model  specifications  which 
incorporate  the  preceding:  data  collection  and  analvsis. 
The  ISO  handbook  provides  procedures  for  (a) 
determining!  the  most  effective  mix  ol  training! 
equipment  (trainers  primarilv  used  hv  students  to 
practice  reooired  task/ part-task  activities)  for  all  Ivpesof 
maintenance  training:  requirements,  (b)  prescribing!  the 
most  appropriate  design  features  and  trainers,  and  (c) 
documenting:  maintenance  simulator  design  so  that  it  can 
he  eflicienllv  translated  hv  a  Svslems  Program  Office 
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(SPO)  Training!  Device  \e<| u i si t ion  Manager  into  a 
procurement  specification  with  the  aid  ol  the  SI’O 
handbook. 

These  procedures  will  he  implemented  on  electronic  word 
and  data  processing:  equipment  to  explore  the  feasibility 
of  the  technique  and  to  assess  the  impact  on  the  time 
required  in  conducting:  ISO.  \  separate  model 
speeil  iealion/handbook  will  he  developed  for  SI’O 
personnel  providing  a  fill-in-1  lie-blank  model 
specification  and  a  handbook  providing  background  and 
information  relevant  to  the  specific  requirement.  These 
entries  will  he  number  coordinated  with  the  ISO  model 
specification  to  assure  that  training  requirements  are 
fulfilled.  This  will  also  provide  a  basis  for  acceptance 
testing  to  verily  that  the  device  does  in  fact  provide  the 
required  instruction.  Partial  results  of  this  investigation 
are  technical  reports  AFlIRI.-TR-Td-lM.  and  \1  HRI.-TR- 
Hll-J.d. 

(  tilization:  It  is  anticipated  that  the  resultant  documents 
will  he  useful  to  ISI)  teams  during  the  development  ol 
training  specifications  for  maintenance  simulators  and  to 
the  SPO  activities  in  the  translation  of  these  training 
requirements  into  equipment  specifications  in  such  a  way 
that  ellicient  and  effective  training  devices  will  result. 


ihURL  Contact: 


Kdgar  Smith 
UHRI./I.RTT 
laiwry  \KR  CO  R02.RI 
\utovnu  dlfti-  IdRti 
Commercial  (.Rid)  .170-  IdHti 


IecKinieal  and  Maintenance"  T raining 
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litle:  I- - 1  <»  Siinulali-il  Air.-ratl  MaiiilcimniT  I  rainrr 
Kvalualion 

Description:  In  proxidt-  niiii|>rlrnl  I  111  iii.iiiiIcii.iiict 
Irrlltliriatls  In  I  hr  f  irhl.  I  In*  \  I r  Inrir  h;i-  rrrrnl  l\  u-rd  I 
Iti  Sinuilalril  Virrrafl  Mainlriianrr  T rainrr-  (S\MT-) 
rallirr  llian  llir  IvpiralK  mnrr  r\p»Tisi\r  arlual 
ripiipmriil  irainrr-.  Irom  llir  irn  S  WIT-  ilr\rlnpnl.  Im- 
vu’rr  srlrrlrd  In  rrprrsrnl  I liplil linr  k  now  Irdjns  and 
skills  rri|iiirrd  of  mainlriianrr  Irrlmirians  al  I  hr 

organizational  skill  lined. 

To  drlrrminr  llir  Iraiilinn  rl  fril  i\ rnrs-  of  llirsr 
rnnipnlrr-hasrd  SWlls.  a  slmK  riiirrntlv  in  proorrs- 
rripiirrs  (a)  llir  drwdnpmriit  ol  ohjrrlivr.  rrilrrion- 
rrlrrrnrrd  joli  samplr  /ii  r/iininnii  <•  tests  that  inrorporalr 
rriliral  kilim Irdrr  and  skills  rrquirrd  id  roinprlrnl  l  -l(i 
Irrlmirians.  ( h)  llir  rondmi  of  l raiisfi‘r-ol - 1 ra i n i n«i 
sludirs  hrlurrn  rarli  (d  llir  SWITs  and  siihsripirnl 
llii’hllinr  prrforinain  on  arlual  l  -lli  airrrafl  in 
drlrrminr  rat  h  S  \\l  I  s  ronlrihiition  In  pdi  rnmprirnr\. 
(r)  III**  exile  eosts  ol  each  S  \M’|  compared  lo  oilier 
Iraininj:  alternatives.  and  (d)  rmnn incndat ion-  to 
improve  the  design  and  im|demenlal ion  ol  insinictional 
features.  e.jj..  malfunction  practice  and  student 
performance  monitoring  capabilities. 


I  lilizatiitn:  IVexmu-  revrarch  ha-  demon-i rated  -oine 
-nimlator-  are  le--  expensive  In  a  factor  of  two  than 
actual  equipment.  I  telerni  whether  -perifir  l-l<) 

SUIT-  are  alvo  capalde  of  producing  compel*  nl  f  -|ti 
iiiaiiiienaii*  r  lech mciaii v  at  lev-  covi  than  other  training 
alternalixe-  iv  the  rea>on  for  tfiiv  -tudx. 


lo  a— 1-1  deciv|on  making.  weapon  aeijui-ii  ion  and 
training  iiumaj'iT-  in  the  |  -|(>  >\-trm  Program  Office 
alvo  need  empirical  data  to  determine  (a)  the  kind?*  and 
range  of  maintenance  tavkv  lor  w  Inch  >  \  \l  I  l\  pr  de\  n *•- 
are  1 1 1  >  t  r  u«‘l  m  » 1 1  a  1 1  v  eo-t  ellerlixe.  (h)  how  repre-en  lah  v  e 
and  efferlixe  are  tin*  *  urreiil  -miniated  nialiunclion 
practice  problem-  ol  the  real  ilightline  maintenance 
problem-,  and  (c)  how  future  -imulalor-  might  !»<•  betier 
de-igned  and  ulili/ed  to  produce  competent  maintenance 
technician-.  !  Velum  liars  data  f  roni  i  lu>  ef  fori  at  1 1  ill  MB 
i-  expected  in  Lehman  I'WJ. 
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Typical  Interactive  Computer  Graphics  Display 


Title:  Interactive  Computer  (Graphics  Simulation  for 
Intermediate  Level  Maintenance  Trainer 

Description:  Tile  potential  for  interactive  computer 
graphics  to  provide  part-task  simulation  capability  for 
maintenance  training  is  very  high.  The  objectives  of  this 
effort  are  (a)  to  demonstrate  the  feasibililv  of  using 
interactive  graphics  simulation  as  a  cost-effective  adjunct 
in  a  learning  center  consisting  of  an  F-111  688.3 
Converter/Flight  Controls  Test  Station  and  a  three- 
dimensional  simulation,  (h)  to  investigate  the  training 
effectiveness  of  graphics  simulation.  («•)  to  develop  a 
functional  specification  for  a  low-cost  stand-alone 
interactive  graphics  learning  environment,  and  (d)  to 
explore  such  issues  as  color,  fidelitv.  and  resolution 
requirements,  as  well  as  embedded  instructional 
strategies  such  as  the  use  of  advanced  organizers.  The  test 
bed  will  be  built  on  the  existing  research  and 
development  capabilities  of  the  computer-based 
instructional  svstem  at  Lowrv  AFB.  These  capabilities 
include  data  collection  and  analvsis.  computer-assisted 
instruction,  and  computer  graphics  generation.  The  basic 
hardware  configuration  will  consist  of  a  high  resolution 
color  graphics  terminal  ami  a  video  disc  unit.  The  video 
disc  unit  is  capable  of  representing  a  varietv  of  adjunct 
media  which  could  be  used  for  he  final  design  of  a 
simulator:  microfiche,  video  tape,  slides,  film.  etc. 


limitation:  This  research  will  produce  a  graphics 
simulation  for  6883  test  station  tasks,  specifications  for  a 
low-cost  device  targeted  for  the  training  environment  and 
a  research  .test  bed  for  the  resolution  of  issues  associated 
with  maintenance  training  graphics  simulations. 
Furthermore,  the  test  bed  can  be  considered  as  a 
prototype  system  for  establishing  functional 
specifications  for  a  variety  of  part-task  training 
simulations.  Such  a  system  could  be  used  by  the  Systems 
Program  Office  in  determining  least-cost  simulations. 
Graphics  simulations  have  been  successfully  employed  in 
many  equipment  operator  and  maintenance  training 
situations.  This  effort  is  extremelv  important  in 
determining  the  correct  match  for  a  training  task  and  its 
graphics  level  simulation.  The  results  of  this  effort  will 
be  used  to  develop  graphics  level  simulations  for  new 
weapons  systems  and  equipment  as  well  as  for  current 
systems. 


AFHRL  Contact: 


Brian  ballman 
AFHRL/I.RT 
Lowry  AFB  CO  8023(1 
Autovon  026-3301 
Commercial  (303)  370-3301 


Title:  Personnel  Requirements  for  N'on- 
Conventional  Instruction 

Description:  This  effort  will  investigate  the  role  of 
instructional  support  personnel  in  non-ronventiona) 
instruction  (NCI),  e.g..  computer-based  and  instructor- 
managed  instruction.  Instructor-perceived  problems  and 
the  range  of  instructor  roles  in  NCI  will  be  analyzed. 
Determinations  will  be  made  on  possible  roles  for  non- 
instructor  personnel  (aides,  proctors,  helpers,  etc.)  and  on 
qualifications  requisite  to  those  roles  in  selected  NCI 
settings.  Criteria  for  selecting  instructors  for  NCI.  and  for 
training  those  selected,  will  also  be  examined.  In  tracking 
this  cluster  of  additional  factors  which  impact  instructor 
morale  and  performance,  this  effort  supplements  those 
which  have  dealt  only  with  training  in  the  NCI  instructor 
problem. 

Utilization:  The  principal  products  of  this  effort  will  be 
an  analvsis  of  problems  in  NCI.  demonstration  of 
proposed  personnel  specifications,  guidelines  for 
improving  instructor  satisfaction  and  performance, 
validated  instructor  training,  and  guidelines  for 
instructor  selection  and  manning  requirements.  These 
products  will  obviously  find  application  across  the  range 
of  military  technical  training,  as  well  as  in  the  civilian 
education  and  training  sector. 


AFHRL  Contact:  Robert  II.  Summers 
AFHRL/I.RT 
Lowry  AFB  CO  80230 
Autovon  020-330 1 
Commercial  (.303)  370-33'M 


Technical  and  Maintenance  Training 


Title:  Effective  Application  of  Computer-Assisted  Title:  Computerized  Adaptive  Measurement  of 
Instruction  Within  Different  Instructional  Settings  Achievement 


Description :  Pin*  degree  to  which  computer-assisted 
instruction  (t  VI)  is  effective  varies  suhstantiailv  Irom 
one  situation  to  another.  This  project  will  investigate  the 
factors  that  create  those  variations  in  effectiveness,  with 
the  goal  of  establishing  predictors  of  effectiveness  of  C  \I 
applications.  Once  all  such  iactors  have  been  so  ordered, 
thev  will  be  transformed  into  a  decision  matrix,  which 
w  ill  ensure  that  all  relevant  Iactors  can  he  weighed  in  C  \1 
implementation  decision*. 

I  tilization:  The  ultimate  product  of  this  effort  will  be  a 
course  managers  handbook  that  will  prescribe  the 
appropriate  level  of  CM  application  and  will  identify  the 
required  resources.  This  handbook  is  expected  to  be  used 
lor  training  development  decisions  in  all  militarv 
technical  training. 


AFHRL  Contact:  Hubert  II.  Summers 
AFIfRL/LRT 
Lowry  \FB  CO  8028(1 
\utovon  020-8801 
Commercial  (808)  870-880 1 


Description:  In  training,  achievement  tests  tapping 
several  domains  are  tvpicallv  administered  at  various 
points  during  a  sequence  nl  instruction.  In  such 
situations,  information  concerning  an  examinees 
standing  within  a  single  domain  at  a  particular  time  may 
come  from  a  multitude  ol  sources,  including  (a) 
performance  on  a  test  of  that  domain,  (b)  performance  on 
a  concurrent  test  of  a  related  domain,  and  (e) 
performance  on  relevant  domains  at  an  earlier  point  in 
the  instructional  sequence.  In  previous  work  a  procedure 
for  simultaneously  assessing  an  examinee's  standing 
within  each  of  a  variety  of  d  mains  was  developed.  In  this 
work,  further  refinement  of  this  procedure  is  being  made 
as  well  as  developing  procedures  for  incorporating 
information  from  prior  assessments.  Related  studie* 
concerning  how  dimensions  of  achievement  change  over 
time  are  also  being  made.  These  studies  have  led  to  an 
examination  of  adaptive  testing  strategies  which  make 
use  of  this  collateral  information,  as  well  a* 
characterizing  individual  growth  over  an  instructional 
interval.  This  is  a  basic  research  project  funded  jointly  by 
the  \rmy.  Navy,  and  Air  Force. 

Utilization :  This  research  hold*  promise  for 
dramatically  affecting  the  measurement  of  training 
outcomes  in  Air  Force  training.  Testing  and  measurement 
in  training  typically  requires  a  substantial  proportion  of 
the  overall  training  requirement.  The  procedures  derived 
from  this  research  can  increase  the  precision  of  the 
training  measurement  while  markedly  reducing  tin* 
amount  of  time  required  to  accomplish  it. 


AtHRL  (  '.ontact:  Roger  Fennell 

VFHRL/LRT 
Lowry  AFB  CO  811280 
\utovon  020-  L888 
Commercial  (808)  870-4888 


Title:  Task  Proficiency  Evaluation  in  Air  Force  ()n- 
the-Job  Training 

Description :  Task  level  proficiency  evaluation 
procedures  were  to  be  developed  and  specif irallv  oriented 
to  On-the-job  Training  (OJT)  requirements  for  both 
maintenance  and  non-maintenance  applications.  These 
procedures  were  to  provide  operational  guidelines  ami 
training  quality-control  techniques  for  new  approaches  to 
OJT  evaluation.  The  OJT  evaluation  procedures  that  were 
de  eloped  have  been  described  in  handbooks  for  use  by 
OJT  administrators  and  by  supervisors  in  ensuring  that 
task  proficiency  evaluations  are  conducted  properly. 


On-Going  R&D 


l  tilization:  I'liere  is  a  recognized  need  lor  belter 
operational  procedures  to  drlrritiinr  whether  indiv  iiiual 
trainees  in  OJT  programs  have  attained  necessarv  (ask 
proficiency.  Ourrent  OJT  (ask  proficient-*  evaluation 
procedures  are  not  as  objective  and  standardized  as  lliev 
should  be.  This  effort  explored  and  tried  out  new 
alternatives  for  OJT  task  proficient-*  evaluation  designed 
to  meet  the  needs  ol  OJT  trainers,  and  supervisors  in  the 
field.  The  technique  selected  for  futlier  development 
involves  the  application  of  critical  incident  analvsis.  and 
it  has  been  outlined  in  handbooks  for  field 
implementation.  The  evaluation  instrument  developed  h\ 
this  procedure  is  task  specific  and  will  have  four  distinct 
levels  of  users.  The  first  of  these  is  the  trainee.  Because 
the  evaluation  instrument  is  task  specific,  it  can  be  used 
by  trainees  as  a  self-test  of  their  abilitv  to  perform  the 
task.  The  second  level  of  users  is  the  assigned  OJT 
trainer.  The  evaluation  instrument  allows  the  trainer  to 
determine  trainee  proficiency  in  terms  of  observable 
activities.  The  third  level  of  users  is  the  supervisor. 
Because  the  evaluation  instrument  is  task  specific  and 
identifies  observable  activities,  the  supervisor  is  able  to 
use  it  as  a  proficiency  measure  for  all  personnel  assigned 
to  perform  the  task.  The  final  level  of  users  consists  of 
those  responsible  lor  determining  the  current  slate  of 
OJT  training  efforts  and  the  qualification  levels  that 
result  from  those  efforts.  I  sers  at  this  level  would  be  OJT 
managers  and  administrators,  quality  controllers, 
standardization  and  evaluation  personnel,  and  evaluators 
and  inspectors  at  all  levels. 


OJT  Instructor  Fxpluining  K- 111  Oun  System 


A  HI  HI.  (.on  tact:  Lapt  Bichard  T.  Dineen 
U-'IIHI./I.HTT 
Lowry  MB  CO  Btl.MIJ 
\ulovon  MJti-  kilffl 
Commercial  (303)  370-1388 


Title:  Development  of  Specifications  for  an 
Integrated  Training  System  for  Air  Force  On-The- 
Job  Training 

Description:  \  system  definition  sludv  of  Air  Force  On- 
the-Job-Training  (OJT)  is  to  be  conducted  and  a  detailed 
functional  specification  prepared  for  design  and 
development  of  a  new  integrated  OJT  evaluation  and 
management  system.  This  research  will  (a)  idenlif* 
requirements  and  functions  at  all  levels  of  the  OJT 
program  and  propose  alternative  approaches  to  meeting 
the  requirements  and  performing  OJT  svstem  functions, 
(b)  defi  no  a  primary  prototype  system,  along  with 
alternative  systems,  to  meet  the  needs  of  the  Air  Force 
OJT  program,  and  (c)  by  means  of  trade-off  analyses, 
produce  a  detailed  system  development  specification  for  a 
new  OJT  system  prototype.  This  specification  will 
subsequently  be  used  to  develop  and  demonstrate  a 
computer-based  integrated  training  system  for  the 
development,  management,  and  quality  control  of  OJT. 
This  effort  has  been  expanded  to  include  a  cost  benefit 
analysis  of  the  proposed  system  and  a  detailed  site 
selection  study. 

Utilization:  The  present  effort  will  culminate  in 
functional  and  design  specifications  for  a  new  OJT 
system.  The  following  benefits  are  anticipated  from  the 
implementation  of  such  a  system:  (a)  better  techniques 
for  systematic  definition  of  task  training  requirements 
and  improved  task  evaluation  procedures  for  OJT.  (b)  the 
use  of  state-of-the-art  instructional  technology  in  the  OJT 
setting,  (c)  the  introduction  of  computer-supported 
scheduling  record-keeping,  testing,  and  training 
management  into  OJT.  and  (d)  the  development  of  OJT 
cost  and  capacity  models.  In  general,  the  system  to  be 
developed  will  be  useful  to  managers  at  all  levels  of  the 
OJT  program,  in  both  maintenance  and  non-maintenance 
areas,  from  base  level  up  through  the  Vir  Staff. 

I  FURL  t'.ontact:  James  K.  Burkett 
M  il  HI  /I  H  I  T 
Low r\  \I  H  (  1 1  Mtl.Mll 
\ iitov i I  (KB 
t. imuueri  i.il  Ittt  t)  370-  MHH 
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Technical  and  Maintenance  Training 


TECHNICAL  SUPPORT 


Title:  Technical  Support  of  Comprehensive 
Occupational  Data  Analysis  Programs 

Description:  The  Comprehensive  Occupational  Data 
Analysis  Programs  (CODAP)  system  was  developed  to 
provide  an  efficient  and  effective  method  of  identifying 
and  classifying  jobs  in  a  rapidly  changing  Air  Force 
environment.  The  Technical  Services  Division  develops, 
maintains,  documents,  and  provides  training  in  the  use  of 
the  CODAP  system  by  data  processing  personnel  at  the 
Laboratory  and  at  the  I'SAF  Occupational  Measurement 
Center.  The  basic  input  to  the  system  is  information 
provided  by  a  large  number  of  supervisors  and  job 
incumbents  in  the  occupational  area  being  studied. 
Because  the  data  are  collected  at  the  worker-task  level, 
CODAP  provides  a  base  of  information  that  can  be  viewed 
in  many  ways  and  then  used  to  address  new  and 
unanticipated  management  questions  whenever  they 
arise.  The  purpose  of  the  technical  programming  support 
is  to  improve  the  operational  efficiency  of  the  programs 
and  to  develop  interactive  terminal  routines  which  relieve 
most  of  the  less  critical  activities  associated  with  setting 
up  computer  runs. 

Utilisation:  In  addition  to  its  operational  usages  in 
developing  and  validating  the  content  of  training 
programs,  CODAP  is  being  used  to  address  questions 
about  the  requirements  of  jobs  that  will  be  integrated 
with  the  initial  personnel  selection  process  and  eventually 
with  the  Person-Job  Match  model.  Although  developed  by 
the  Air  Force,  all  branches  of  the  Department  of  Defense, 
as  well  as  the  British.  Canadian,  and  Australian  Forces, 
have  incorporated  CODAP  in  their  operational  programs. 
Many  state  and  county  governments  also  are  beginning  to 
use  CODAP  to  validate  their  traditional  testing  and 
selection  procedures  and,  at  the  same  time,  to  develop 
performance  evaluation  criteria.  Educational  institutions 
are  using  CODAP  to  modify  the  curricula  of  the 
vocational  education  programs. 

AFHRL  Contact:  SrA  Michael  R.  Staley 
AFHRL/TSOZ 
Brooks  AFB  TX  78235 
Autovon  240-3928 
Commercial  (512)  536-3928 


Title:  Ceneral  Purpose  Program  Development 

Description:  The  Technical  Services  Division  develops, 
maintains,  documents,  and  provides  training  in  the  use  of 
general  purpose  computer  software.  This  software 
includes  the  broad  categories  of  language  translators, 
such  as  pre-compilers  and  interpreters:  utility  programs, 
such  as  sort/merge  and  report  writers:  general  purpose 
applications  programs,  such  as  correlation/ regression 
analysis  and  multi-dimensioned  frequency  distributions: 
and  subroutine  libraries  containing  common  computing 
algorithms.  The  Technical  Services  Division  is 
responsible  for  over  460  general  purpose  and  statistical 
analysis  programs  and  over  2,200  pages  of  users  guides  to 
those  programs.  Benefits  to  the  Laboratory  derived  from 
the  development  of  general  purpose  programs  inrlude  a 
reduction  in  the  number  of  unique  occurrences  of  a 
computing  algorithm  and  thus  a  decrease  in  the 
opportunity  for  error:  an  increase  in  individual 
programmer  productivity  by  reducing  the  number  of 
special  purpose  programs  to  be  written  and  audited:  a 
standardization  of  products  which  reduces  analysis  time 
by  the  researcher:  and  a  concentration  of  program 
maintenance  and  enhancement  activities  into  a  group 
specialized  in  the  production  of  efficient  computer 
software. 

Utilisation:  General  purpose  software  supports  virtually 
all  Univac  1100/81  data  processing  activities  related  to 
the  AFHRL  research  programs,  as  well  as  the 
computational  support  to  other  agencies,  such  as  the  Air 
Force  Manpower  and  Personnel  Center  and  the  I'SAF 
Occupational  Measurement  Center.  One  surh  program. 
PILOT,  was  designed  as  a  high-level,  utility 
programming  language  specifically  for  the  development 
of  interactive  programs  with  complete  control  of  all 
Univac  1 100/81  facilities  and  file  types.  PILOT  was  used 
to  create  three  special  interactive  terminal  systems  for  use 
by  noncomputer-oriented  personnel  at  AFHRL.  These  are 
the  Tracking  Research  Utilization  system  used  by  the 
Applications  and  Liaison  Office;  the  Risk  Information 
System  for  Cost  Analysis  model  for  the  Analysis  and 
Evaluation  Office;  and  the  operational  Air  Force  Officer 
Qualifying  Test  scoring  system  operated  by  the  Air  Force 
Manpower  and  Personnel  Center  staff  located  at  AFHRL. 

AFHRL  Contact:  Charles  R.  Rogers 
AFHRL/TSOZ 
Brooks  AFB  TX  78235 
Autovon  240-3928 
Commercial  (512)  536-3928 
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On-(Joing  Projects 


Title:  Follow-l'p  on  AFROTC  (Graduates  with  Scores 
of  20  and  Below  oil  tile  Officer  Quality  Composite  of 
the  AFOQT 

Description:  In  the  fall  of  1071.  the  Air  Force  Reserve 
Officers  Training  Corps  (AFROTC)  was  authorized  to 
begin  enrolling  applicants  for  the  advanced  AFROTC 
program  without  regard  to  the  individual's  Officer 
Quality  Composite  (OQC)  score.  Prior  to  this  approval, 
cadets  were  required  to  score  2!)  or  higher  on  the  OQC  for 
admission  to  the  program.  After  approval,  applicants 
were  selected  by  use  of  "The  Multiple  Factor  Selection 
System"  (MFSS).  This  system  involves  a  "whole  person” 
concept  in  which  all  available  information  about  the 
applicant  is  considered,  along  with  the  OQC  score  which, 
although  still  a  factor,  is  no  longer  a  single  eliminating 
element.  Comparisons  of  320  AFROTC  graduates 
commissioned  in  FY74  under  the  MFSS  and  a 
comparative  sample  of  960  non-MFSS  AFROTC 
graduates  commissioned  in  FY74  have  been  made  each 
fiscal  year  from  1976  through  1980  to  study  the  long¬ 
term  similarities/differences  in  undergraduate  pilot 
training,  undergraduate  navigator  training,  technical 
training,  officer  effectiveness  report  ratings,  and/ 
continuation  in  the  Air  Force. 

Utilization:  The  results  of  this  long-term  effort  will  he 
used  bv  AFROTC  to  assess  the  impact  of  MFSS  on  the 
active  duty  force  and  to  aid  AFROTC  to  determine 
acceptable  performance  levels  in  deciding  whether  to 
continue  or  modify  present  enrollment  requirements. 

AFHRL  Contact:  Charles  A.  Greenway 
AFHRL/TSOW 
Brooks  AFB  TX  78235 
Autovon  240-3955 
Commercial  (512)  536-3955 

Title:  Officer  Effectiveness  Report  System 

Description:  Officers  are  normally  given  Officer 
Effectiveness  Report  (OER)  evaluations  once  a  year.  The 
evaluations  are  used  as  (a)  a  tool  in  determining  the 
individuals  best  qualified  for  promotion,  (b)  a  tool  for 
making  assignments,  (c)  a  counseling  device,  and  (d)  a 
general  personnel  management  tool.  In  addition,  these 
reports  aid  in  the  monitoring  of  the  rating  trends.  The 
automated  OER  report  system  uses  the  OER  records, 
which  have  been  transcribed  to  magnetic  tape,  to  produce 
summary  reports  on  a  quarterly  and  yearly  basis  for 
grades  of  lieutenant  through  colonel,  separately.  The 
reports  aid  assignment  managers,  career  monitors, 
personnel  managers,  and  OER  monitors. 


* 


Computer  Data  Output  Analyses 


Utilization:  The  OER  detail  and  summary  reports  have 
allowed  Air  Force  managers,  policy  makers,  major 
commanders,  and  separate  operating  agencies  to  track  the 
progress  of  the  OER  and  to  identify  trends,  problems,  and 
areas  needing  emphasis.  In  addition,  the  selection  board 
secretariat  uses  the  statistics  in  their  pre-promotion  board 
preparations.  The  data  have  been  used  in  numerous 
briefings  presented  throughout  the  Air  Force  at  all  levels. 
On  several  occasions,  information  extracted  from  the 
reports  has  been  briefed  and  discussed  with  Corona 
Conference  audiences  comprised  of  the  Chief  of  Staff  and 
major  commanders.  The  system  contains  and  reports 
information  not  available  in  any  other  automated 
personnel  data  system.  The  Air  Force  is  in  a  better 
position  to  monitor  the  OER  system  as  a  result  of  the 
summary  reports  developed  bv  AFHRL. 

AFHRL  Contacts:  James  L.  Friemann 
AFHRL/TSOX 
Brooks  AFB  TX  78235 
Autovon  240-3955 
Commercial  (512)  536-3955 

Calvin  C.  Fresne 
AFHRL/TSOJ 
Brooks  AFB  TX  78235 
Autovon  240-3921 
Commercial  (512)  536-3921 


Technical  Support 


Title:  File  Item  Data  Organizer 

Description:  The  File  Item  Data 
Organizer  (FIDO)  data  base  containing 
selected  data  elements  from  Air  Force 
Manual  300-4  was  designed,  developed, 
documented,  and  is  being  kept  current  by 
the  Technical  Services  Division.  FIDO 
evolved  from  the  need  of  research  efforts 
involving  present  and  longitudinal  sample 
selection  where  codes  contained  in  the 
AFHRL  unique  data  base  had  to  be 
identified  and  interpreted  by  research 
scientists.  A  major  FIDO  application  is  the 
preparation  of  file  edits.  In  such  an 
application,  a  microfiche  report  is 
prepared,  containing  both  the  frequency 
and  English  language  meaning  for  each 
code  value  within  each  data  element  of  a 
file.  Use  of  “on  the  shelf”  file  edits  can 
effectively  direct  the  research  planner's 
attention  to  potential  problem  areas  in 
construction  of  working  samples  from 
master  files.  FIDO  also  contains  an  automated  inquiry/ 
retrieval  system  vital  for  the  establishment  of  data  bases 
for  personnel  research  projects  and  probe  analysis  to 
determine  the  feasibility  of  proposed  major  research 
efforts  involving  data  bases.  FIDO  is  on-line  on  the 
Univac  1100/81  computer  system  at  AFHRL.  It  consists 
of  688  Air  Force  and  DOD  defined  data  elements  used  in 
automated  Air  Force  Personnel  Data  Systems:  these 
elements  include  security  classification,  grade.  Air  Force 
specialty  code,  and  major  academic  field.  The  update 
procedures  now  in  use  are  to  be  improved  so  they  will 
provide  more  accurate  and  timely  data.  Also,  procedures 
are  to  be  developed  to  get  this  information  directly  from 
the  Air  Force  Data  Systems  Design  Center  data  base:  the 
update  procedures  are  now  supplied  to  AFHRL  monthly 
by  magnetic  tape. 

Utilisation:  FIDO  directly  supports  virtually  all  facets  of 
personnel  and  manpower  research  conducted  bv  AFHRL. 
Many  research  efforts  involve  longitudinal  studies  of 
specific  samples  cutting  across  many  different  data  files 
and  rode  values  over  varied  time  periods.  Automated 
availability  of  Air  Force  and  DOD  defined  data  elements, 
as  well  as  other  nonstandard  data  elements,  with  their 
data  items  and  meanings  across  time,  when  combined 
with  heavy  usage  by  programmers/analysts,  represents  a 
sizeable  savings  in  work  hours.  These  hours  would 


File  Item  Data  Organizer  (FIDO) 

System  Maintenance  and  Update 

otherwise  be  spent  in  researching  hundreds  of  manuals 
and/or  microfiche  by  hand  in  order  to  find  the  needed 
code  properly  identified  for  a  given  historical  time 
period.  As  FIDO  is  implemented,  scientists  may  on 
retrieval  specify  all  code  values  in  effect  dating  back  to 
the  establishment  of  a  given  data  element  or  may  specify 
inclusive  dates  and  get  only  those  codes  in  effect  during 
the  interval  in  question.  The  data  ran  be  displayed  on  a 
remote  interactive  terminal,  or  a  hard  copy  may  be 
requested  showing  title,  data  name,  definition/ 
explanation,  code  values,  effective  dales,  and  explanation 
of  code  values.  The  Laboratory  staff  estimates  the  system 
is  used  approximately  4,000  times  per  year.  The  times 
accessed  represent  the  number  of  files  for  which  FIDO 
definitions  are  obtained.  On  a  large  file,  such  as  that  for 
the  Uniform  Officer  Record,  distributions  ran  be 
obtained  for  1,954  data  elements.  A  conservative  estimate 
is  that  an  average  of  50  data  elements  are  researched  each 
time  the  FIDO  system  is  accessed,  resulting  in  a  total  of 
200.000  data  elements  per  year. 

.4 FURL  Contact:  John  R.  Rogers 
AFHRL/TSOH 
Brooks  AFB  TX  78235 
Autovon  240-3937 
Commercial  (512)  530-3928 
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On-Going  Projects 


Title:  Human  Resources  Research  Data  Base 

description :  A  series  of  data  liases  eon  la  in  ini' 
information  on  personnel  and  training  systems  lias  been 
developed  and  updated  with  KY  HI  data.  Software  lias 
been  implemented  to  process,  organize,  and  display 
selected  information  from  a  single  data  base  and  to 
consolidate  information  on  a  common  subgroup  from  two 
or  more  data  bases.  Procedures  are  established  to  receive 
automated  personnel  and  training  data  generated  in 
standard  and  command-unique  data  systems  separately 
on  officers  and  enlisted  personnel  which  reflect  personal 
characteristics  at  time  of  entry,  performance  outcomes 
during  flying  or  technical  training,  career  status  at 
periodic  intervals  and  information  related  to  reenlistment 
or  separation.  Special  files  will  be  created  to  meet  long¬ 
term  study  requirements  and  longitudinal  files  will  be 
constructed  to  facilitate  studies  in  career  development. 
File  management  and  information  retrieval  procedures 
have  been  developed  and  are  maintained  under 
Microform  System  IK-7T 

The  data  bases  include  records  on  all  active  duty  \ i r 
Force  enlisted  and  officer  personnel  at  (t-ntonlh  intervals 
and  oil  \ir  Force  Reserve  and  National  Hoard  personnel. 
\lso  included  are  records  of  graduates  from  basic 


military  training,  technical  training,  and  flying  training 
programs  and  from  the  Officer  Training  School  and 
Reserve  Officers  Training  Corps  commissioning 
programs.  Other  records  reflect  separation  and  losses 
from  active  duly.  Special  purpose  longitudinal  files 
derived  from  these  data  bases  significantly  reduce  data 
processing  requirements  in  many  personnel  and  training 
research  studies. 

I'tilization:  The  data  bases  represent  a  low-cost  means  of 
acquiring  and  maintaining  information  used  in  the 
development  and  validation  of  personnel  selection  and 
classification  instruments,  development  of  assignment 
procedures,  derivation  and  revalidation  of  promotion 
systems,  and  sperial  purpose  analyses  to  determine  the 
long  range  impact  of  specific  personnel  and  training 
polices.  The  availability  of  these  data  makes  it  possible  to 
carry  out  studies  on  numerous  asperts  of  the  personnel 
and  training  systems  that  would  otherwise  be  infeasible. 


AFHRL  Contact:  Calvin  C.  Fresne 
AFIIHI./TSOJ 
Brooks  AFB  TX  7H2r> 
Autovon  210-.’W21 
Commercial  (712)  .Vih-Tii  I 
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Technical  Support 


Title:  Technical  Training  Graduation/Elimination 
Rates 

Description:  An  analysis  of  technical  training  graduation 
or  elimination  rates  (a)  provides  personnel  managers  with 
data  to  track  elimination  rates  of  enlisted  personnel  from 
basic  resident  technical  training  courses,  (b)  provides 
information  on  the  characteristics  of  successful  and 
unsuccessful  students  in  basic  resident  technical  training 
courses  with  regard  to  mental  ability,  aptitude, 
educational  level,  race  and  sex.  and  (c)  appraises  the 
effects  of  the  4-year.  4-year  guaranteed,  h-year  and  6- 
year  guaranteed  enlistment  options  on  success  rates  in 
basic  resident  technical  training  courses.  Summary 
reports  are  prepared  quarterly  for  Air  Force  enlisted 
personnel  who  terminate  technical  training  in  each 
quarter  of  the  fiscal  year.  Frequency  counts  and 
percentages  are  reported  for  each  reason  for  termination 
of  training,  such  as  graduation,  academic  elimination, 
and  medical  elimination.  Frequency  counts  and 
percentages  are  also  reported  for  average  Mechanical. 
Administrative,  General.  Electronics  and  Armed  Forces 
Qualification  Test  scores  for  each  basic  resident  technical 
training  course  and  selected  special  courses.  All  of  these 
frequency  counts  and  percentages  are  reported  for  each 
individual  by  race.  sex.  race/sex  combined.  4-year  or  6- 
year  enlistments,  academic  education  level,  and  mental 
category. 

Utilization:  The  reports  are  being  used  to  focus  on  total 
attrition  from  technical  training  courses  with  special 
emphasis  on  the  high-cost  electronics  courses  that  require 
a  minimum  score  of  HO  for  admission.  The  reports  are 
used  also  for  briefings  at  higher  echelons  and  for 
updating  trends  tables.  Headquarters  Air  Force.  Air  Force 
Manpower  and  Personnel  Genler.  Headquarters  Air 
Training  'Command  and  the  Recruiting  Serv  ice  also  use 
these  reports. 

4FHRI.  U.ontart:  C.harles  \.  Greenwav 
\FHRI./TS()W 
Brooks  \FB  TX  7H2.V> 

\utovon  2  Kt-:v>:>:» 

Commercial  (.’>12) 


Title:  Historical  Data  Base  of  Enlisted  Personnel  bv 
Cohort  Y  ear  Group 

Description:  flic  Cohort  I  lata  Base  -uppori-  loss/ 


Data  Base  Maintenance 


reenlistment/extension  analyses  requiremenls/trends  bv 
fiscal  year  of  accession.  This  data  base  has  been  developed 
covering  accessions  and  associated  loss/ reenlistment/ 
extension  transactions  for  a  10-vear  period  and  is  current 
through  the  first  half  of  FY8I.  Statistical  tables,  which 
are  prepared  semiannually,  using  this  data  base  reflect  (a) 
percentage  of  total  lost  (within  each  type  of  loss  ealegorv). 
(b)  percentage  ol  loss  from  accessed  population  at  the 
beginning  of  a  year  to  cover  a  Ill-year  period,  (c) 
cumulative  percentage  ol  loss,  (d)  percentage  of  those  lost 
in  Basic  Military  Training  (BMT)  In  I v pe  of doss  ealegorv . 
(e)  percentage  ol  those  lost  subsequent  to  BMT  bv  Ivpe  of 
loss  category.  (I)  total  percentage  of  extending 
population,  (g)  percentage'll  beginning  population  who 
have  extended  and  are  on  extension.  ( li )  percentage 
recnlisling.  (i)  percentage  reenlisling  w it li/w ilhotil 
bonus,  (j)  percentage  reenlisling  with  less/more  than  ‘Id 
days  to  expiration  of  term  of  service,  and  (k)  percentage 
of  losses  eligible/ not  eligible  to  reenlist.  Statistical 
summary  tables  to  prov  ide  quick  reference  to  the  number 
of  individuals  accessed  in  each  fiscal  vear  also  show  (he 


On-Going  Projects 


(a)  number  lost,  (b)  loss  rate,  (e)  retention  rate,  (d) 
continuation  rale,  (e)  number  reenlisted,  and  (I) 
reenlistment  rate.  These  eounts  and  percentages  are 
reported  for  each  of  the  1(1  fiscal  rears  covered  bv  the 
report. 

Utilization:  These  reports  are  used  (a)  to  track  enlisted 
retention  by  cohort  rear  groups,  (b)  to  relate  enlisted 
retention/reenlistment  losses  to  personnel  program 
objectives,  and  (e)  to  anaivze  the  relention/reenlistinent/ 
losses  ol  cohort  year  groups  bv  various  demographic 
attributes,  such  as  sex.  race,  academic  education  level. 
Vrmed  Forces  (Qualification  Test  group  category,  term  of 
enlistment,  age  at  accession,  number  of  dependents  and 
marital  status.  These  reports  are  used  by  Personnel 
Systems  managers  at  Headquarters.  Air  Force,  the 
Military  Personnel  System,  and  the  Office  of  the 
Secretarv  of  Defense. 


AFHRL  Contact:  (diaries  A.  Greenwav 
AFHRL/TSOW 
Brooks  AFB  TX  782.1') 
\utovon  240-3955 
Commercial  (512)  530-3955 


Title:  Air  Force  Personnel  Survey  Program 

Description:  The  Technical  Services  Division  provides 
optical  scanning  and  computational  support  on  the  Tnivac 
1100/81  computer  system  for  Air  Force  personnel 
surveys  approved  by  the  Research  and  Measurement 
Division  of  the  Air  Force  Manpower  and  Personnel 
(Center.  The  data  reduction  and  analyses  of  approximately 
30  surveys  per  year  are  accomplished  bv  using  general 
purpose  computer  programs  developed  bv  the  Technical 
Services  Division.  Pre-survey  work  includes  sample 
selection  and  the  preparation  of  self-adhering  address 
labels.  The  Technical  Services  Division  also  provides  on¬ 
site  training  for  the  Air  Force  Manpower  and  Personnel 
(Center  programmers  who  are  responsible  for  processing 
survey  data. 

Utilization:  l  pon  completion  of  each  survey  analysis, 
the  raw  data  files  are  retained  for  use  in  Laboratory 
research  programs.  The  survey  products  are  used  by  Air 
Force  managers  at  all  levels.  A  special  Department  of 
Defense  Engineer  Survey  conducted  by  the  Joint  Logistics 
(Commanders  of  the  Air  Force.  Army,  and  Navy  was 
processed  by  the  Technical  Services  Division. 


AFHRL  (Contact:  Charles  R.  Rogers 
AFHRL/TSOZ 
Brooks  AFB  TX  78235 
Autovon  240-3928 
(Commercial  (512)  536-3928 


Title:  Support  to  Other  AFHRL  Divisions 

Description:  The  Computer  Programming  Branch  of  the 
Technical  Services  Division  performs  large-scale  statisti¬ 
cal  services  and  data-processing  support  for  Laboratorv 
research  programs.  These  services  are  performed  in 
response  to  approved  work  requests  initiated  bv  all 
AFHRL  divisions.  In  addition  to  the  processing  of  work 
requests,  the  Quality  Control  Section  of  this  branch 
reviews  that  processing  to  ensure  complete  and  accurate 
results. 

Utilization:  During  FY81.  mofle  than  250  work  requests 
were  completed  by  the  Computer  Programming  Branch. 
At  any  one  lime,  approximately  350  work  requests  are 
open  for  processing.  The  following  examples  of  research 
projects  illustrate  the  diversity  of  the  work  performed. 


(Cohort  Data  Base  Design 


Technical  Support 


Scheduling  Data  Processing  for 
Civilian  Appraisal  System 


Occupational  Research  Data 
Base:  Three  data  files  were 
generated  for  the  Occupational 
Research  Data  Rase  (ORDB) 
statistical  display  system.  These 
files  consisted  of  information 
extracted  from  l  niform  Airman 
Record  (CAR)  and  Airman  Cains 
and  Losses  files.  These  data  are 
extracted  annually,  summarized 
by  duty  Air  Force  Specially  Code, 
career  ladder,  and  career  field  for 
first-term  airmen,  second-term 
airmen,  career  airmen,  and  total 
and  annual  input  (calendar  year). 
The  1478  ORDB  data  file  was 
based  on  14"). (184  l  \R  records  of 
airmen  who  were  active  during 
1478  and  consisted  of  8.1  11.807 
statistical  variable  data  records. 
The  1474  data  file  was  based  on 
.■>12.017  active  1474  l  \R 
records  and  consists  of 
approximately  8  m  i  1 1  i  o  n 
statistical  data  records. 


Civilian  Appraisal  System:  The  Promotion  Potential 
Appraisal  System  required  the  simultaneous  analyses  of 
policy  capturing  data  for  28  job  families  for  the  civilian 
appraisal  research  team  in  the  AFHRI,  Manpower  and 
Personnel  Division.  The  Computer  Programming  Brandt 
organized  a  special  team  of  programmers  superv  ised  bv  a 
senior  programmer/analyst  to  develop  specialized 
software  and  apply  that  newly  developed  software  to  the 
analyses  of  the  28  job  families.  This  technique  proved  so 
successful  that,  after  the  project  became  fully  operational, 
the  team  was  reduced  from  four  to  two  members  and  still 
was  able  to  complete  the  28  studies,  plus  two  follow-up 
analyses.  8  weeks  ahead  of  the  original  projected 
completion  date. 

Armed  Services  Vocational  Aptitude  Battery 
(ASVAB):  The  "Hierarchical  Composition  of  \plitude 
Indexes.  \S\  \B  (>  and  7“  study  was  processed  lor  the 
\FHHI.  Manpower  and  Personnel  Div  ision.  The  purpose 
of  this  study  was  to  compare  aptitude  indexes  obtained  bv 
hierarchical  grouping  procedures,  optimum  weighting  bv 
least  squares  method  of  sublesl  scores,  and  conventional 
aptitude  indexes  derived  from  the  percentile  form. 


Strength  and  Endurance:  The  "File  Verification  and 
Generation  for  Strength  and  Endurance  Followup 
Surveys"  was  performed  lor  the  \FHRI.  Manpower  and 
Personnel  Division  in  collaboration  with  the  Air  Force 
Aerospace  Medical  Research  Laboratory.  The  purpose  ol 
this  study  was  to  create  analysis  files  from  survey  data 
gathered  on  eight  enlisted  specialties.  The  analysis  files 
were  subsequently  used  as  input  designed  to  assess  the 
physical  job  requirements  of  strength  and  endurance 
related  to  particular  specialties. 

Reading  Ability:  The  " AFRAT  \\  and  \B  Normative 
Analyses'*  study  was  performed  for  the  \FIIRI. 
Manpower  and  Personnel  Division.  The  purpose  of  this 
study  was  to  analyze  two  experimental  forms  of  an  Mr 
Force  Reading  Utilities  Test  (AFR  \T  \  \  and  \B)  which 
are  to  be  used  to  develop  a  remedial  reading  program  in 
the  Sir  Force. 

AFHRI .  ('.ontart:  Jimmv  D.  Souler 
VFHRI./TSO 
Brooks  \FB  T\  782.88 
Uilovnn  2  1(1-8428 
Commercial  (812)  88(t-8428 


1  ( M ) 


()n-(>oing  Projects 


Title:  Support  to  Outside  Agencies 

Description:  The  Computer  Programming  Branch  of  the 
Technical  Services  Division  performs  statistical  services 
and  data  processing  support  for  approved  agencies  outside 
\FIIRL.  The  Branch  initiates  the  work  requests  on  behalf 
of  the  outside  customers.  These  work  requests  are  then 
processed  in  the  same  manner  as  those  for  the  AFTIRI. 
divisions. 

I'tilization:  During  FY81.  over  28  studies  were 
performed  for  outside  agencies.  The  following  items 
illustrate  the  range  of  these  activities. 

Air  Force  Accounting  and  Finance  Center:  Records 
on  retirees  being  considered  under  (he  "Fulton  CD 
Decision  "  were  selected  from  the  \FHR1.  Historical  Data 
Base  and  provided  to  the  Air  Force  Accounting  and 
Finance  Center  (AFAFC).  \FAFC  has  reported  that  the 
provided  data  have  saved  an  estimated  10.000  man  hours 
and  an  enormous  amount  id'  calendar  lime.  Paying  the 
affected  retirees  was  both  limelv  and  efficient. 

Transfer  of  Teehnologv:  During  FA  81.  computer 
software  developed  h\  the  Computer  Programming 
Branch  was  shared  with  other  agencies  approved  by  the 
\ir  Foret*  Systems  Command.  These  agencies  were  the 
Maryland  Center  for  Productivitv  at  the  l  diversity  of 
Man  land:  the  kustralian  Department  of  Defense:  the  I  .os 
Vngeles  I  nilied  School  District:  the  institute  of  Nuclear 
Power  Operations:  the  Cilv  of  Springfield.  Missouri:  and 
the  l  nited  Stales  \rnt\. 


Surveys  and  Testing:  Optical  scanning  and  data 
processing  support  for  personnel  survevs  and  special 
testing  were  performed  in  support  of  the  I  Diversity  of 
Texas  at  Austin,  the  Joint  Logistics  Commanders,  the 
Fleet  runic  Security  Command,  and  the  Federal  Bureau  of 
Investigation. 

Officer  Qualitv  Composite:  The  "Equivalent’*  of 
Officer  Accessions  FA  77.  78  and  70"  was  performed  for 
the  Air  Force  Manpower  and  Personnel  Center.  The 
Officer  Qualitv  Composite  of  the  \ir  Force  Officer 
Qualilving  Test  was  slatisticallv  compared  between  males 
and  females  for  possible  gender  differences  in 
assignment  to  88  career  fields  open  to  both. 

Reading  Skills:  The  "Reading  Skills  and  Requirements 
(Dec  80  l  \R)"  studv  was  performed  for  the  Air  Force 
Extension  Course  Institute  (KCI).  Reading  grade  level  for 
all  enlisted  personnel  of  skill  level  8  and  below  on  active 
dutv  as  of  December  1080  was  computed  using  a 
conversion  technique  developed  by  AFHRI, .  EC  I  uses  the 
reading  skills  and  requirements  reports  in  conducting  its 
text  quality  control  program.  This  report  is  essential 
when  interpreting  the  relationship  between  reading  grade 
level  of  EC  I  course  materials  and  the  reading  skills  and 
requirements  of  the  student  bodv. 

AFHRI.  Contact:  Jinittiv  I).  Souler 
AFHRI./TSO 
Brooks  AFB  TX  78288 
Autovon  240-8028 
Commercial  (812)  880-8028 
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FACILITIES,  SYSTEMS,  FUNCTIONS 


COMF1  TEH  FACILITIES 


The  Technical  Services  Division 
of  AFHRL  maintains  a  general 
purpose  I'nivac  1100/81 
U'l  100/81)  computer  system  to 
support  research  and 
development  programs. 

Programs  include  extensive 
personnel  research  at  AFHRL. 
medical  research  at  the  School  of 
Aerospace  Medic  ir.e.  both 
headquartered  at  Brooks  AFB. 
and  occupational  measurement 
by  the  Occupational 
Measurement  Center  at  Randolph 
AFB. 

The  I'l 100/80  system  includes  a 
3  1 00-sq uare- foot  computer 
room,  and  a  2100-square-foot 
tape  library  which  houses 
between  15,000  and  20,000 
active  tape  files.  The  tape  library 
is  a  historical  data  base  of  Air 
Force  personnel  files  dating  back 
to  the  mid-  1940s.  It  contains  37 
unique  data  files,  the  largest  of 
which  is  the  Airmen 
Reenlistment  and  Loss  file  containing  approximately  four 
million  records  dating  from  1955  to  1979. 

The  computer  hardware  itself  is  designed  to  accept  data 
tapes  written  in  all  standard  formats.  This  allows  the 
lahorator\  to  accept  data  collected  hv  other  organizations 
on  their  computer  systems.  It  also  permits  AFHRL  to 
prepare  tapes  in  formats  acceptable  to  other  organizations. 
The  l  I  1110/81  system  supports  all  major  programming 
languages  to  include  FORTRAN.  COBOL,  and  System 
2000  w  hicli  have  the  heaviest  usages.  Over  30(1  people  are 
authorized  use  of  the  l  I  100/81  through  a  variety  of 
arcess  routes.  Means  of  access  include  dial-up  telephone 
lines,  dedicated  telephone  lines  (these  service  Luke  and 
Williams  AFBs.  Randolph  AFB.  as  well  as  AFHRL 
contractors  and  the  School  of  Aerospace  Medicine  at 
Brooks  AFB)  and  directly  connected  terminals  (32  at 
AFHRL). 

In  addition  to  the  central  computing  facility  at  Brooks 
AFB.  AFHRL  has  computer  resources  at  Williams  AFB. 
Lowry  AFB.  and  W  righl-Patlorson  AFB.  The  Automated 
Data  Processing  Kquipmenl  (ADI’K)  at  Williams  AFB 
consists  of  nine  Systems  Kngineering  Laboratory  (SKI.) 
32/75  computers,  three  SKI,  8600  computers,  one  SKI. 
7200  computer,  a  I  nivac  MMI  terminal  system  consisting 
of  two  CRT  terminals  and  a  printer,  a  l  nivac  700  remote 
batch  terminal,  and  a  I  nivac  200  terminal  and  printer. 
File  ADI’K  at  Williams  is  used  to  support  the  Advanced 


Simulator  for  Pilot  Training,  which  in  turn  supports  the 
primary  mission  of  the  AFHRL  Operations  Training 
I  )i  vision. 

Located  at  Lowry  AFB  is  a  Control  Data  Corporation 
CA  BKR  73-|(i.  This  system  provides  support  for 
computer-managed  instruction  and  computer-assisted 
instruction  for  three  operational  Air  Training  Command 
courses.  The  system  is  used  as  a  research  tool  lor  the 
development  and  evaluation  td  computer-based  education 
and  training. 

A  Digital  Kquipmenl  Corporation  (DKC)  PDP  I  1/2(1.  also 
at  Lowry  AFB.  currently  supports  software  and 
instructional  material  development  for  maintenance 
training  simulation  utilizing  microprocessors.  I'lte  system 
is  interfaced  to  the  CA  BKR  7.3- 1  (i  and  the  PLATO  l\ 
Systems  to  provide  graphic  hard  copy  capability  lor  either 
system. 

Located  at  W  right-Patlcrson  AI  R  is  a  DKC  PDP  11/15 
System  which  supports  a  research  and  development 
project  lor  ground  operations  training.  The  objectives  are 
to  reduce  training  time  and  to  improve  performance  of 
weapons  directors  in  missile  and  space  command  and 
control  systems.  The  project  will  utilize  a  special  purpose. 

high  resolution,  color  raster  scan  thr . dimensional 

graphics  display  sv stem. 
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LABOR ATOM Y  Ol'KK A HONS  CKNTKR 


Tlit*  l.aboralorv  Operations  (lentrr  (l.(Ml)wa>  established 
to  It's!  tin*  feusihilitv  «>t  nuiiiiiiim^  v\tirtl  pnier**ui£  ami 
data  hast*  management  in  tin*  >amr  >\>trm.  Tin*  l.(  H !  i>  the 
total  point  tor  rolltvling  amt  displavin^  data  used  in  tin* 
management  td  iht*  \KIIRI.  irrhnical  program.  I  mu*:  tin* 
Orneralixrd  Ihita  Bast*  Management  Svstrm  (Sv>trm 
JlMHt).  tin*  1.0(1  has  established  a  Management 
Information  S\ stein  reflating  status  and  resourres  data 
tor  work  units  in  tin*  l.ahoratorv  \  research  and 
trchnologv  program  \K1IKI.  personnel  t  an  retrieve  data 
and  reports  using  Svsiem  JlMHt  anti  tin*  I.O(.  data  hast*. 
Tlir  1.0(1  ran  pros  idr  various  lvpe>  td  ttdtir  output  such 
as  textual.  [dt*  charts.  bar  rharts.  anti  lint*  graphs  Miitahlr 
tor  \  icwgraph  and  T>  min  projection.  In  addition  to  tin* 
operational  requirements,  the  1.0(1  i>  dr\ eloping  Mdtwarc 
that  will  enable  l lit*  \l  IIRI.  product  division*  to  uptlate 
tlie  data  hast*  directlv  using  the  Wang  Jl?00\  S  terminal* 
and  to  retrieve  data  a>  desired  through  the  Wang  or  anv 
other  data  processing  terminal*. 


\udio  teleron  I  erenri  nji  wa*.  i  n  I  roil  uretl  In  the 
headquarter*  ami  remote  division*  in  Mas  I'MI  to 
demonstrate  the  oserall  rapalulits.  Various  audio 
Irlrconlcrriiring  et|iiipmenl  i>  being  tried  in  order  to 
determine  the  \ \  pe  i if  svMem  t liat  best  I  ult  ill*-  the  \H I H I . 
retjuirements.  \  large  screen  projection  *v*trm  vsa> 
installed  in  \pril  I'Ml.  primarils  lt»  proj#*el  ttdtir 
graphics.  (lurrent  capabilities  allovs  projecting  video 
images  from  standard  television,  video  dish,  anti  video 
tape.  This  ssstrm  will  he  used  to  projert  etdor  graphic 
ilisplav"  in  near  real  lime  using  a  minii  omputrr  to 
produee  the  graphic  illustration*.  using  the  Svsiem  J(MMI 
data  base.  It  will  heroine  the  foundation  lor  a  future 
management  leleronferencing  svsiem  at  M  IIHI.  and  will 
ultimatels  support  data.  graphic*..  voire,  and  slow-sean  or 
Iree/.e-frarm*  teles  jsion  images.  Ifeiiiote  div  isions  w ill  he 
similarlv  equipped  ami  thus  provide  the  eapahilitv  to 
eonduet  lull-seale  teleeonlerenees  between  two  or  more 
I  oral  inns. 


OFFICK  Al  TOMATION 


EXECUTIVE  SUPPORT 


The  Executive  Support  Branch  develops  and  implements 
policies,  procedures,  and  standards  relating  to 
administration  management  and  practices,  military  and 
civilian  personnel  and  manpower  actions,  and  materiel 
actions.  The  office  provides  staff  guidance,  assistance, 
and  surveillance  over  other  echelons  in  areas  of 
functional  responsibility  for  the  Laboratory  Commander. 
The  office  staff  evaluates  administration,  personnel,  and 
materiel  procedures  in  other  functional  areas  within  the 
Laboratory  and  operates  the  following  programs: 


manpower  and  organization:  forms.  puhPeations  and 
reports  management:  document  security:  military  and 
civilian  personnel  administration  (including  training 
programs):  and  organizational  supply.  Further,  the 
Executive  Support  Branch  is  the  principal  focal  point  for 
host-tenant  support  agreements  for  the  Laboratory  and 
off-base  divisions:  represents  the  l.ahorator\  in  dealings 
with  other  agencies  and  higher  headquarters  in  all  areas 
of  functional  responsibilities:  and  serves  as  focal  point 
for  Inspector  General  visits  and  reports. 


TECHNICAL  EDITING 


The  Technical  Editing  Office  serves  as  the  focal  point 
for  publishing  the  results  of  research  and  development 
projects.  Technical  editing,  copy  editing,  and  final 
composition  of  reports,  journal  articles,  professional 
papers,  brochures,  and  other  documents  are  accomplished 
in  this  office.  Cuidance  is  provided  to  authors  and 
contract  monitors  to  ensure  that  technical  reports  comply 
with  government  regulations  and  professional  standards. 
Further,  the  office  staff  composes  the  camera-ready  final 
copy  of  reports,  tests,  survey  forms,  questionnaires,  and 
brochures;  maintains  liaison  with  the  Public  Affairs 
Office  to  obtain  clearance  of  technical  reports  for  public 
release;  coordinates  printing  requirements;  and 
distributes  technical  reports,  special  reports,  technical 
papers,  and  TRACEs  (a  1,000- word  summary  of  a 
technical  report). 


SCIENTIFIC  AND  TECHNICAL  INFORMATION 


The  Scientific  and  Technical  Information  Office 
(STINFO)  plans  and  directs  the  STINFO  program, 
including  the  Technical  Library,  to  meet  the  information 
needs  of  scientific  and  technical  personnel  in  managing, 
monitoring,  and  conducting  research  and  development. 
STINFO  plans  and  directs  the  recording  of  the  corporate 
history  and  develops  and  maintains  contract  data 
management  policies  and  procedures.  STINFO 
implements  Air  Force  foreign  disclosure 


policies  and  procedures  and  arranges  for  authorized 
release  of  military  information  to  foreign  governments 
and  foreign  nationals.  The  Office  maintains  close  liaison 
with  foreign  technology  personnel  to  ensure  that  foreign 
research  results  are  available  to  Laboratory  personnel. 
Further,  the  Office  serves  as  the  focal  point  for  small 
business  and  potential  contractor  programs,  patents/ 
inventions/copyrights,  overseas  travel,  and  security  and 
policy  review. 
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MANAGEMENT  AND  SCIENTIFIC  INFORMATION  SYSTEM 


Th<‘  Management  and  Seientifie  Information  System 
(MAS1S)  is  designed  bv  and  for  researeli  and 
development  program  managers  in  the  Air  Foree  Systems 
Command.  The  system  integrates  finaneial.  teehnieal 
program,  and  proeurement  status  data  into  a  single  data 
base.  Even  though  all  the  information  systems  at  the 
Department  of  Defense  level  are  still  being  designed  to 
satisfy  the  needs  of  a  single  funetional  area,  the 
integration  of  the  laboratory  information  into  a  single 
data  base  permits  maximum  use  of  the  data  with  a 
minimum  amount  of  input. 

Work  unit  data  in  MASIS  are  reeorded  and  retained  at  the 
funding  action  level.  Por  in-house  work,  the  funding 
action  is  initiated  for  the  annual  estimate  of  resources. 
Estimates  are  updated  to  actual  amounts  at  the  close  of 
each  fiscal  vear  from  data  extracted  from  the  Job  Order 


Cost  Accounting  System.  Funding  action  for  a  specific 
contract  or  grant  is  linked  to  the  basic  contract  or  grant 
record.  The  basic  contract  and  all  follow-on  contracts  or 
grants  that  are  a  part  of  the  same  work  effort  are 
mechanieally  linked  together. 

The  MASIS  programmed  subsystems  are  designed  for 
flexibility.  The  computer  programs,  rather  than  being  a 
collection  of  independent  programs  that  must  each  be 
altered  when  changes  are  made  to  the  system,  are  instead 
a  highly  integrated  system  of  programmed  subsystems 
that  provide  the  flexibility  and  responsiveness  required 
of  a  management  information  system. 

Today.  MASIS  represents  the  most  comprehensive 
common  system  link  among  all  Air  Force  Systems 
Command  laboratories. 


JOB  ORDER  COST  ACCOUNTING  SYSTEM 


The  Job  Order  Cost  Accounting  System  (JOCAS)  consists 
of  more  than  80  interactive  computer  programs  used  by 
the  Air  Force  Systems  Command  for  the  mechanized 
accounting  of  all  its  resources.  All  funds  and  labor  are 
channelled  into  this  system  by  the  base  finance  units  and 
the  laboratories.  AFHRL  receives  over  40  JOCAS  reports 
monthly  detailing  the  resources  expended  by  current 
month,  as  well  as  by  year-to-date  accumulations. 

The  JOCAS  reports  provide  resources  information  to 
assist  managers  in  optimizing  their  use  of  manpower  and 
funds  and  also  in  planning  for  future  requirements.  Each 
work  unit  is  identified  by  a  unique  job  order  number  and 
all  resources  directly  supporting  a  particular  work  unit 
are  charged  to  that  unique  number.  One  of  the  primary 
uses  of  JOCAS  is  to  identify  and  track  all  reimbursement 


earnings  to  assure  that  the  reimbursement  programs  are 
earned  fully,  that  the  proper  organization  is  billed  for 
these  earnings,  and  that  these  earnings  are  credited  to  the 
unit  which  earned  them. 

Various  JOCAS  reports  are  analyzed  to  detect  trends  in 
the  use/expenditure  of  AFHRL  manpower  and  funds. 
Studies  are  conducted  to  identify  AFHRL  direct  and 
indirect  labor  trends  for  total  laboratory  manning,  as  well 
as  for  scientific  and  engineering  personnel  and 
technicians.  Similarly,  studies  identify  the  funds 
expenditures  in  various  categories,  such  as  customer, 
technical  planning  objective,  direct,  indirect,  and 
systems.  These  studies  show  historical  trends  over  several 
years  and  provide  valuable  management  information  for 
optimizing  the  use  AFHRL  resources. 
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LIBRARY  FACILITIES 


The  AFHRL  Librarv  provides  services  for  the 
headquarters  staff  offices,  and  those  divisions  on  Brooks 
\FB  as  well  as  for  divisions  and  offices  located  in  other 
geographical  areas.  These  services  include  the  acquisition 
ot  books,  journals,  and  other  librarv  materials. 

The  Library  has  online  access  to  the  Information  Central 
System  at  Wright-I’atterson  AFB.  DIALOG  Information 
Services,  Inc.  at  I’alo  Alto,  California.  and  the  Defense 
Technical  Information  Center's  Defense  RDT&K  Online 
System  at  Alexandria.  Virginia.  During  the  fiscal  vear. 
the  library  staff  accomplished  ld(>  online  literature 
searches. 

The  Library  continued  its  policy  of  not  binding  journals 
available  on  lbmm  microfilm  and  of  converting  hackfiies 
to  microfilm.  There  are  now  53b  microfilm  cartridges  in 


the  collection  and  one  cartridge  microfilm  reader/printer. 

The  Librarv  narticipates  in  two  consortia  —  the  San 
Antonio  Area  Online  l  sers  Croup  and  the  Health 
Oriented  Libraries  of  San  Antonio  (110LSA).  The  journal 
holdings  of  this  librarv  are  included  in  the  HOLS  A  union 
list  of  serials.  Librarv  holdings  at  the  end  of  the  fiscal 
vear  were  12. Wo  books  and  bound  volumes  of  journals. 
11.334  technical  reports  (2.b80  of  these  are  on 
microfiche),  and  3*>2  journal  subscriptions.  The  office 
collection  at  the  Logistics  and  Technical  Training 
Division.  Wright-I’atterson  AFB.  consists  of  305  books. 
The  Technical  Training  Branch.  Lowrv  AFB.  has  211 
books  and  lb  journal  subscriptions.  The  collection  at  the 
Operations  Training  Division.  Williams  AFB.  includes 
•W2  books  and  23  journal  subscriptions. 
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APPLICATIONS 
AND  LIAISON 


TRI-SERVICE  COOPERATION 


The  Department  of  Defense  has  advocated  joint 
development  efforts  among  the  services  for  some  time. 
The  Air  Force  Human  Resources  Laboratory  routinely 
cooperates  with  comparable  laboratories  of  the  Army  and 
Navy  on  matters  of  mutual  interest.  We  exchange 
statements  of  work  on  a  routine  basis,  avoid  unnecessary 
duplication,  “borrow"  from  each  other,  engage  in  joint 
efforts  where  all  parties  are  benefited  beyond  what  any 
could  do  alone,  and  even  track  the  lessons  learned  with 
implementations  of  our  basic  technologies  in  the 
different  environments  provided  by  the  separate  services. 

Several  Memoranda  of  Agreement  (MOA)  examples 
will  show  the  kinds  of  cooperative  efforts  carried  out  by 
the  tri-service  agencies. 

A  March  1980  MOA  defines  a  joint  effort  of 
projector  technology  development  to  be  conducted 
cooperatively  by  AFHRL  and  the  Army  Program  Manager 
for  Training  Devices  (PM  TRADE)  with  both  services 
contributing  funds  and  in-house  resources  to  its 
accomplishment.  This  program  will  develop  and  evaluate 
a  new  display  format  for  simulators  and  aircraft  with  an 
air-to-ground  combat  mission. 

This  Memorandum  of  Agreement  lists  the  following 
objectives: 

a.  To  provide  for  joint  Armv-Air  Force 
participation  in  the  development  of  visual  displays  for 
crew  training  simulators,  to  include  the  following  specific 
items: 

(1)  Continued  participation  by  Air  Force  in 
Scanned  Laser  Visual  System  (SLVS)  development 
conducted  by  PM  TRADE. 

(2)  Development  of  high  resolution,  high 
brightness  light  valve  color  TV  projectors. 

b.  To  develop  new  techniques  and  technology  for 
advanced  computer  generated  imagery  and  its  adaptation 
to  advanced  display  techniques  for  real-time  crew 
training  simulators. 

c.  To  provide  for  joint  participation  in  conducting 
the  evaluation  of  these  advanced  technologies. 


The  products  of  this  effort  would  be  mutually 
beneficial  to  all  services.  The  Air  Force  will  obtain 
information  on  the  engineering  feasibility  and  training 
utility  of  the  light  valve  projection  system  versus  the 
helmet-mounted  display  for  meeting  the  resolution 
requirements  of  air  combat  simulation.  The  Army  will 
obtain  data  on  the  utiliitv  of  a  small  high  resolution  area 
within  a  lower  resolution  wide  field  of  view  to  meet  the 
visual  display  resolution  requirements  for  effective 
attack  helicopter  simulation.  Trade-off  studies  can  also  be 
made  between  the  inset  raster  display  technique  and  the 
helmet-mounted  display  for  presenting  high  resolution 
targets.  In  addition,  the  Army  will  receive  engineering 
and  training  data  from  helmet-mounted-display  research 
pertaining  to  the  performance  effects  of  varying 
resolution  levels  for  specific  air-to-surface  weapons 
delivery  tasks.  This  program  will  extend  to 
approximately  the  end  of  FY83. 

Another  tri-service  cooperative  effort  centers  on  the 
need  for  an  advanced  instruction  delivery,  management, 
and  evaluation  capability. 

Military  training  is  a  major  activity.  On  an  average 
day  in  FY81  about  204,000  active  duty  personnel  and 
about  30.500  National  Guardsmen  and  Reservists 
underwent  some  type  of  formal  training  in  one  or  another 
of  nearly  9.000  organized  courses  of  instruction 
developed  and  maintained  bv  the  military  training 
organizations.  The  cost  of  this  effort  was  about  $8,771 
billion  in  FY81.  and  the  support  of  about  184.400 
military  and  civilian  personnel  was  required  for  formal 
instruction,  instruction  support,  school  administration, 
and  student  supervision.  About  1.8  million  officer  and 
enlisted  active  duty  personnel  benefited  from  this  activity- 
in  FY81. 

Every  index  indicates  a  diminishing  ratio  of  training 
resources  to  training  requirements.  The  solution  to  this 
dilemma  is  to  increase  training  productivity  through 
application  of  available  and  emerging  high  technology. 
The  tri-service  agencies  are  investigating  the  feasibility 
of  establishing  a  Joint  Service  Computer-Based 
Instruction  Development  Center.  The  agencies  have 
already  developed  a  truly  integrated  tri-service 
architecture  for  advanced  eontputer-hased  instructional 
systems. 


These  examples  give  some  indiealion  of  our  joint 
projeets  and  common  interests.  Our  technology  base  is 
common  across  the  Department  of  Defense  and  must  be 
integrated  to  an  unusual  degree  with  our  sister-Service 
Laboratories.  Our  Laboratories'  missions  are  not 
identical,  however,  so  we  must  also  coordinate  with  other 
Army  and  Navy  Laboratories  and  organizations  such  as 
.Naval  Training  Equipment  Center  and  PM  TRADE. 


The  objective  was  to  provide  a  forum  for  industry 
and  government  attendees  to  review  and  discuss  the 
major  applications,  features  and  thrusts  being  pursued  in 
the  areas  of  personnel  performance  and  training 
terhnologv  by  the  military  services  and  industry,  with 
particular  emphasis  being  placed  upon  the  incorporation 
of  manpower,  personnel,  and  training  considerations  in 
the  system  acquisition  process. 


AFHRL  maintains  an  MOA  with  the  Army  Military 
Personnel  (’enter  (MII.PERCEN)  at  Alexandria.  Virginia, 
for  backup  computer  processing  support  in  case  of 
extended  computer  outage. 

In  Mav  1981.  the  Commanders  of  the  three  military 
personnel  and  training  research  laboratories.  Col  Ronald 
W.  Terry  (AFHRL).  Col  Franklin  Hart  ( A R I )  and  Captain 
James  Kellv  (NPRDC)  teamed  with  the  Personnel  and 
Training  Croup  of  the  National  Security  Industrial 
Association  (NSIA)  to  present  "The  First  Annual  NSIA/ 
DOD/Industry  Conference  on  Personnel  and  Training 
Factors  in  Systems  Effectiveness."  Viewed  as  the 
manpower,  personnel  and  training  analog  to  the  DOD/ 
Industry  "Training  Equipment  Conference."  an  annual 
event  focused  upon  hardware  centered  issues,  the  Tri- 
Service/NSIA  organizers  of  this  conference  perceived  the 
need  to  provide  a  non-hardware  personnel  and  training 
forum. 


It  was  generally  concluded  by  both  materiel  and 
personnel  and  training  conference  representatives  that,  in 
the  face  of  rising  personnel  costs  and  declining  manpower 
base,  personnel  and  training  must  be  made  part  of  the 
acquisition  process.  Some  of  the  policies  exist  but  there 
are  no  adequate  wavs  to  measure  or  validate  competing 
proposals  or  contractual  performance  in  meeting  design 
goals  with  respect  to  personnel  and  training 
considerations. 

Plans  are  underway  for  the  Second  Annual 
Conference  in  1982  in  San  Antonio,  to  follow  up  on  the 
results  and  recommendations  of  the  first  conference. 
Colonel  Terry.  Commander  of  AFHRL.  will  co-chair  the 
1982  conference.  The  theme  will  be  "What  Differences 
Can  the  Personnel  and  Training  Technologies  Make  in 
Systems  Effectiveness." 
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APPLICATIONS  AND  TECHNOLOGY  TRANSFER 


Technology  transfer  (T2)  is  a  major  effort  of  the  Applications  and  Liaison  Office  of  AFHRL.  Technology  transfer  is  the 
process  through  which  the  Laboratory  ensures  that  R&D  products  find  their  way  to  users  who  will  apply  the  results  of 
R&D  efforts.  The  Laboratory  has  developed  formal  processes  which  monitor,  evaluate,  measure,  and  feed  back  the  impact 
of  R&D  products,  including  basic  and  applied  research. 


DoD  Applications: 

The  main  objective  of  the  Laboratory  is  to  develop  R&D 
products  that  impact  the  primary  mission  of  the  Air 
Force.  After  users  receive  these  products  they  evaluate 
the  timeliness,  completeness,  clarity,  implementation 
feasibility,  relevance  of  the  findings,  and  the  overall 
impact  of  the  research  on  the  Air  Force.  AFHRL  uses  the 
results  of  these  evaluations  to  judge  the  overall  value  of 
the  Laboratory's  R&D  efforts  and  to  make  adjustments  on 
ongoing  programs,  if  appropriate.  It  has  been  found  that 
about  90%  of  Research  users  are  satisfied  with  Laboratory 
R&D  efforts,  a  very  high  percentage  for  any  R&D 
programs.  However,  the  Laboratory  is  constantly  striving 
to  increase  user  satisfaction  with  R&D  products. 

Research  and  development  is  a  dynamic  process, 
constantly  adjusting  to  changing  environments.  Air  Force 
needs  are  identified  years  before  actual  R&D  products  are 
delivered.  A  few  typical  examples  of  outstanding  AFHRL 
research  products  which  significantly  impacted  Air  Force 
operational  capabilities  within  recent  years  include:  (l) 
the  Advanced  Simulator  for  Undergraduate  Pilot 
Training  (ASUPT)  which  led  to  the  development  of  full 
visual  Combat  Training  Simulators  such  as  the  F-16  and 
A-10;  (2)  the  Logistics  Composite  Model  (LCOM)  which 
provided  a  methodology  for  realistically  determining 
maintenance  and  manpower  requirements  on  new 
weapon  system;  and  (3)  the  Weighted  Airman  Promotion 
System  (WAPS)  which  led  to  the  establishment  of  an 
equitable  promotion  policy  for  AF  enlisted  personnel. 

Non-DoD  Applications: 

An  ancillary  objective  of  the  laboratory  is  to  disseminate 
the  results  of  our  R&D  to  slate  and  local  governments  and 
the  private  sector.  Public  Law  96-480,  the  Stevenson- 
Wydler  Technology  Innovation  Act  of  1980,  provided  all 
federal  research  agencies  with  the  legal  and  obligatory 
means  for  planning  and  consummating  the  transfer  of 
R&D  products  outside  of  federal  organizations  so  the 


public  could  gain  maximal  return  on  their  investments. 
Although  technology  transfer  in  this  context  has  been  a 
continuing  endeavor  of  AFHRL  in  the  past,  the  new  law 
provides  a  standardized  and  systematic  basis  for 
accomplishing  this  transfer  from  the  initial  planning 
process  through  to  follow-up  assessment  of  utility  after 
delivery. 

To  carry  out  this  broader  function  of  technology  transfer, 
an  Office  of  Research  and  Technology  Applications 
(ORTA)  has  been  established  within  the  Applications  and 
Liaison  Office  of  AFHRL.  This  office  is  taking  an  active 
role  ip  fulfilling  the  requirements  of  the  Stevenson- 
Wydler  Act:  assessing  the  possibilities  for  transfer  of 
R&D  products  now  being  worked  to  state  and  local 
governments  and  to  the  private  sector:  disseminating 
information  relevant  to  this  process,  and  cooperating 
with  outside  agencies  to  ensure  a  smooth  transition  takes 
place. 

Some  examples  of  the  types  of  transfer  covered  by  the  Act 
which  AFHRL  has  successfully  transferred  in  the  recent 
past  are:  (l)  the  Comprehensive  Occupational  Data 
Analysis  Programs  (CODAP);  (2)  the  Advanced 
Instructional  System  (AIS);  and  (3)  the  Person-Job 
Match  (PJM)  System. 

Briefly.  COD.4P  is  a  complex  computer-based  analysis 
system  dealing  with  job  and  task  description  and  is  used 
to  determine  the  capabilities  people  filling  various  jobs 
should  have.  It  has  been  adopted  by  several  universities, 
state  and  local  government  agencies,  industries,  and  by 
friendly  foreign  military  forces,  as  well  as  by  all  branches 
of  the  U.S.  Department  of  Defense.  41S  is  a  broad 
software  svstem  that  deals  with  planning,  developing, 
scheduling,  and  conducting  trart.og  programs.  Portions 
of  this  technology  have  been  tii..oi»-rred  to  the  Canadian 
forces  for  use  in  training  their  pilots  and  maintenance 
personnel.  The  PJM  system  is  designed  to  mesh  the 
aptitude  of  job  seekers  with  properties  of  available  jobs  to 
maximize  overall  personnel  assignments.  This  technology 
is  currently  being  applied  to  a  non-DoD  Pupil-Teacher- 
Match  study. 
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SPECIAL 

EVENTS 


Ill  March  1981  Walter  B.  (.'rmikili-  v isitod  Williams  AFB  to  film  a  segment  mi 
flight  simulation  for  his  television  science  series.  ”1  inverse.” 


The  Operatiooi  Training  Division  officially 
unveiled  its  new  Science  Annex  at  a  dedication 
ceremony  on  16  April  1981.  Completed  in  less 
than  a  year,  the  Science  Annex  provides  9500 
square  feet  of  office  tret  for  AFHRL/OT 
behavioral  scientists.  The  Annex's  advanced 
modular  office  design  also  includes  a  number  of 
energy-efficient  concepts. 


\FIIHI./OT  received  ami  installed  major  portions  of  Booing's  B-fiJ/Kl  - 1  Ifi 
Weapon  System  I  rantrr  which  was  tin-  losing  system  in  a  comprehensive 
competitive  tlv-oll.  The  subsystems  installed  include  the  H-.”>2  Defensive  and 
Ottcnsivc  Stations,  a  Itigital  Radar  I  .and  mass  Simulator  (DRI.V1S).  and  a  tliree- 
clianncl  color  visual  system  with  texturing  and  F.lcctro-Oplical  \iewing  system 
capabilities.  I  liese  subsystems  were  received,  installed,  and  checked  out  by  the 
contractor  and  \|-  IIRI./OT  during  the  spring  of  HI .  They  prov  ide  the  \FIIRI./OT 
research  complex  with  l he  capability  of  \SI*T  in-cockpit  radar.  Forward  Looking 
Infrared  Radar  and  Flcrlronies  \  isual  Systems  simulations.  \  long-range  plan  is 
in  progress  to  contribute  vital  data  for  S -\< I's  future  strategic  mission  simulator 
programs,  flic  scope  ol  the  research  will  encompass  visual  cue  requirements, 
training  sv  Habits  dev clnpmenl.  hardware  design,  displav  and  control  technologies, 
and  training  eflecliveness  studies  for  Digital  Radar  Landinass.  Forward  Looking 
infrared  Radar,  and  Low  Light  Level  Television  simulation  systems. 


Audio  teleconferencing  was  introduced  in  I  ht- 
headquarters  and  remote  divisions  in  Mav  1981  to 
demonstrate  the  overall  capability.  Various  audio 
teleconferencing  equipment  is  being  tried  in  order  to 
determine  the  type  of  system  tliat  best  fulfills  the 
A  FURL  requirements.  A  large  screen  projection 
svslein  was  installed  in  April  1981.  primarily  to 
project  color  graphics,  Current  capabilities  allow 
projecting  video  images  from  standard  television, 
video  disc  and  video  tape.  This  svslein  will  be  used  to 
project  color  graphic  displavs  in  near  real  time  using  a 
minicomputer  to  produce  the  graphic  illustrations 
using  the  System  200(1  data  base.  It  will  become  the 
foundation  for  a  future  management  teleconferencing 
system  at  AFHRL.  and  will  ultimately  support  data, 
graphics,  voice,  and  slow -scan  or  freeee-frame 
television  images.  Remote  divisions  will  be  similarly 
equipped  and  thus  provide  the  capability  to  conduct 
full-scale  teleconferences  between  two  or  more 
locations. 


CONFERENCES/SYMPOSIA  HOSTED 
BY  AFHRL 


The  1981  Image  Generation/Display  Conference  II. 
Scottsdale.  AZ,  10-12  June  1981. 


Dol)  Technology  Advisory  Group  for  Education  and 
Training.  Lowry  AFB.  CO.  I -  t  September  1981. 


Semi-Annual  Simulator  Research  and  Development 
Coordination  Meeting.  Wright-Patterson  AFB.  OH.  April 
&  November  1981. 


L 


General  Robert  T.  Marsh.  Commander.  Air  Forl-e 
Systems  Command,  visited  the  Air  Force  Human  Resources 
Laboratory  headquarters  on  23  June  1981. 

General  Marsh,  in  comments  to  assembled  Laboratory 
personnel,  expressed  his  pleasure  in  visiting  AFHRL. 
reflected  on  his  past  association  with  the  work  of  the 
Laboratory,  and  reported  that  AFSC  and  the  Manpower  and 
Personnel  community  were  working  together  to  secure 
additional  resources  to  expand  the  R&D  work  of  the 
Laboratory. 


Prior  to  his  assignment  as  Director.  Command 
Post  for  European  Forces  at  Mildenhall  AFB. 
England.  Col  Tyree  H.  Newton  was  presented 
the  AFHRL  Management  Award  23  July  for  his 
management  of  the  Manpower  and  Personnel 
Division  at  Brooks  AFB.  Texas. 


The  1981  Donald  B.  Haines  Award  for  Outstanding 
Scientific  or  Technical  Achievement  was  awarded  to  Mr. 
Charles  R.  Rogers  of  AFHRL’s  Technical  Services  Division 
for  his  design,  development  and  implementation  of  new 
computerized  policy  capturing  procedures  for  the  Promotion 
Potential  Appraisal  System  (PPAS)  for  Air  Force  civilian 
employees. 


Col  Edwin  B.  Wilson  became  Chief  of  the  Manpower 
and  Personnel  Division  succeeding  Col  Ttree  H. 
Newton.  Col  Wilson  came  to  AFHRL  from  the 
Pentagon  where  he  was  Chief  of  the  Analysis  Division 
under  the  Directorate  of  Personnel  Plans. 


Dr.  Robert  A.  Bottenberg  (center)  was  recipient  of  three  different  awards  in  I '<81.  On  2d  June  (General  Marsh  presented 
him  the  AFSC  Outstanding  Handicapped  Km  ploy  ee  Award  for  l')81.  Subsequently.  T>  October.  Dr.  Bottenberg  was 
honored  bv  the  equivalent  award  for  the  entire  Air  Force.  And  8  October,  at  the  Pentagon,  Dr.  Bottenberg  received  the 
Department  of  Defense  Outstanding  Handicapped  Employee  Award. 
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AFHRL  GEOGRAPHICAL  LOCATIONS 

The  accompanying  map  depicts  the  geographical  locations  of  the  AFHRL  divisions  and  activ  ities. 
The  Logistics  and  Technical  Training  Division  located  at  Wright-Patterson  AFB.  Ohio,  conducts 
R&D  on  combat  logistics,  technical  and  maintenance,  plus  team  training  and  team  performance 
on  ground-based  systems.  \  Technical  Training  Branrh  of  this  division,  at  Lowrv  AFB  in 
Colorado,  is  collocated  with  a  Technical  Training  Center  of  Air  Training  Command  (ATC)  which 
provides  the  Laboratory  a  dose  working  relationship  with  ATC  on  R&D  related  to  training.  The 
Operations  Training  Division  at  Williams  AFB.  Arizona,  conducts  basic  research  plus  exploratorv 
and  advanced  development  to  improve  the  quality  and  combat  effectiveness  of  aircrews.  Also  in 
Arizona.  Luke  AFB  is  an  Operating  Location  supporting  the  Operations  Training  Division, 
conducting  research  with  Tactical  Air  Command  on  simulation  training  for  air-to-air  combat.  In 
San  Antonio.  Texas,  the  Manpower  and  Personnel  Division  at  Brooks  AFB  supports  the  Air  Force 
personnel  system  by  developing  improved  methodologies  for  procurement,  selection, 
assignment/reassignment,  utilization,  evaluation,  and  retention  of  personnel.  The  Technical 
Services  Division,  also  at  Brooks,  plans  and  directs  the  AFHRL  scientific  and  technical 
information  program.  Also  in  Sam  Antonio  is  a  personnel  testing  facility  at  Lackland  AFB. 
Finally.  \FHRI.  has  a  liaison  office  with  the  Deputy  for  Simulators  of  the  Aeronautical  Svstems 
Division  at  Wright-Patterson  AFB.  Ohio. 


AIR  FORCE  HUMAN  RESOURCES  LABORATORY 
PAST  AND  PRESENT 


"1981  marks  forty  years  in  tchich 
AFHRL  and  its  predecessors  have 
contributed  to  the  defense  of  this  nation. 
.4 s  Ion#  as  there  are  people  icho  fly  or 
support  aircraft  for  this  purpose,  the 
need  for  such  an  institution  trill 
continue.*' 


The  \  i  r  Force  Human  Resources 
Laboratory  »  ( VF'HRL).  established  in  July 
PM18.  continues  a  long  tradition  in  military 
psychology  which  spans  three  quarters  of  a 
century.  In  the  spring  of  1917.  the  first  l  .S. 
military  psychological  effort  had  its  inception 
in  the  L.S.  Vrmy —Sanitary  Corps,  starting 
with  the  problem  of  enlisted  classification. 
Between  1917  and  1919  nearly  two  million 
men  were  examined  by  means  of  the  Army 
\lpha  and  Vrmy  Beta  group  tests.  The  results 
of  these  tests  were  used  to  identify  the 
mentally  incompetent,  to  classify  according  to 
mental  capabilities  and  to  assist  in  selecting 
potential  officers  and  NCOs.  hollowing  Vlorld 
U  ar  I.  however,  military  psychology 
experienced  a  period  of  hibernation  from 
1921  to  1 9.19.  However.  with  the  advent  of 
%  nr  Id  ^  ar  II.  there  was  a  resurgence  of 
interest.  For  example,  in  1 9.19  the  Vrmy 
General  Classification  Test  (VOLT)  was 
developed.  In  its  various  forms  it  was 
administered  to  over  9.IMNMMMI  men  liefore 
the  end  of  ^orld  ^  ar  II. 


Among  the  first  AFHRL  predecessor 
organizations  were  the  Psychological 
Research  l  nits,  active  between  PHI  and 
1915.  Psychological  Research  l  nils  were 
located  in  Montgomery.  Alabama:  San 
Antonio.  Texas:  and  Santa  Vna.  California. 
Through  an  ongoing  developmental  process 
these  initial  research  units  merged  into  the 
Human  Resources  Research  Center 
established  at  Parkland  AFB.  Texas  in  July 
1949.  Continuing  organizational  development 
replaced  the  Human  Resources  Research 
Center  with  the  Vir  Force  Personnel  and 
Training  Research  Center  in  February  195  L 
In  1958  the  Personnel  Research  Laboratory 
became  an  element  of  the  bright  Air 
Development  Center.  As  of  I  February  19(»2. 
it  was  transferred  to  the  Verospare  Medical 
Division  of  Air  Force  Sy  stems  Command,  and 
continued  operation  at  Lackland  VFB  until 
Julv  I9h8.  At  that  time.  VFHRL  was 
established  with  headquarters  at  Brooks  AFB. 
Texas. 

Since  U  orld  VI  ar  I.  the  military  services 
have  develop'd  progressively  more  accurate 
and  efficient  tests  to  screen  applicants  for 
enlistment  and  to  identify  the  differing 
abilities  required  by  the  widely  divergent 
military  occupational  specialties.  Today 
VFHRL  continues  the  task  of  matching  the 
right  person  with  the  right  job.  Ongoing 
research  and  development  include  the 


development  of  aptitude  and  interest 
measures:  methods  for  collecting,  analyzing, 
and  modeling  occupational  information:  and 
the  establishment  of  physical,  aptitude, 
experience,  and  education  requirements  for 
specific  jobs.  However,  personnel  selection 
and  assignment  is  only  one  area  in  human 
resources  research  unlay.  Lqual.  if  not 
greater,  attention  is  given  to  research  and 
development  to  improve  tools  and  techniques 
for  incorporating  logistics  factors  into  the 
design,  development,  evaluation,  and  life 
eyrie  costing  of  Air  Force  weapon  systems. 
Vlso  RflD  encompassing  the  utilization  of 
simulators,  flving  vehicle  operation,  and 
missile  and  space  systems  constitute*,  a  high 
percentage  of  AFHRL  efforts.  Other  efforts 
focus  on  flying  training  technology:  on 
developing,  testing,  and  evaluating  existing 
and  newly -developing  hardware,  programs, 
procedures:  and  on  techniques  for  improving 
all  phases  of  fly  ing  training  programs.  The 
laboratory  is  conducting  resea  re  li  in  flying 
skills  maintenance  and  reacquisilion.  low- 
level  navigation,  air-to-air  refueling 
requirements,  air  combat  maneuvering,  and 
pilot  performance  in  hostile  high-threat 
environments.  Thus,  it  is  evident  1  hat  the 
complexities  of  modern  warfare  have  greatly 
expanded  military  research  requirements.  Vs 
in  the  past,  the  **Lab“  stand*  ready  to  meet 
these  challenges  in  the  future. 
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HEADQUARTERS  STAFF  OFFICES 


The  Viee  Commander  assists  the  Commander  in  the 
performance  of  his  command  function  and  commands  tin* 
Laboratory  during  absences  of  the  Commander.  The  \  ire 
Commander  chairs  the  Laboratory's  Corporate  Planning 
Group  (CPC)  and  the  Corporate  Planning  Group 
Executive  Committee  (CPGEC). 

The  Corporate  Planning  Group  is  responsible  to  the 
Commander  for  recommendations  and  priority 
assignments  on  laboratory  policy,  short-  and  long-term 
goals,  and  overall  mission  and  thrust  alternatives.  The 
CPG  consists  of  the  Vice  Commander,  the  Chief  Scientist, 
the  Directors  of  Headquarters  Staff  Offices,  the  Division 
Chiefs,  and  the  Executive  Officer  (Recorder).  The  CPG 
meets  at  least  once  annually. 

The  Corporate  Planning  Group  Executive 
Committee  consists  of  the  Vice  Commander,  the  Chief 
Scientist,  the  Directors  of  Headquarters  Staff  Offices  and 
the  Executive  Officer  (Recorder).  The  CPGEC  acts  for  the 
CPG  between  CPG  meetings,  and  meets  at  least  once 
monthly. 

Normal  functions  of  the  CPGEC  are  the  following: 

a.  I  pon  the  Commander's  approval,  the 
committee  may  disseminate  policy  or 


guidelines  to.  or  request  reports  or 
information  from,  any  AFHRL  organization 
element  or  other  offices  and  agencies. 

b.  The  committee  reviews  the  Technical 
Advisory  Board  recommendations  regarding 
the  Laboratory's  RDT&E  program  for 
compliance  with  policy,  goals,  objectives,  and 
priorities. 

c.  CPGEC  forwards  recommendations  regarding 
the  RDT&E  program  to  the  Commander,  with 
comment. 

d.  I  pon  the  Commander's  approval,  the  CPG 
Executive  Committee  forwards  the 
Commander's  Approved  RDT&E  Program  to 
the  operating  RDT&E  Divisions  and 
Headquarters  Staff  Offices  through  the  Plans 
and  Programs  Office. 

e.  Finally,  the  committee  makes 
recommendations  to  the  Commander  for 
assignments  of  Divisional  and  Headquarters 
Staff  Office  responsibilities  for  added  efforts, 
including  new  technical  thrusts. 
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PLANS  AND  PROGRAMS  OFFICE 


The  Plans  and  Programs  Office  plans,  implements, 
and  monitors  execution  of  the  .VFHRI.  Research. 
Development.  Test  and  Evaluation  (RDT&K)  program. 
Staff  members  perform  long-range  planning  that 
combines  higher  headquarters  guidance.  Air  Force  user 
requirements,  and  technological  opportunities.  This 
office  publishes  all  planning  documents  and  prepares 
budget  submissions  to  higher  headquarfers.  The  Plans 
and  Programs  Office  effects  program  implementation  l>\ 
processing  financial  and  hudgetarv  documents  and 
monitors  the  progress  of  all  support,  contractual,  and  in¬ 


I)r.  Herbert  J.  (.lark 
Director 


house  RDT&E  efforts.  Finally.  the  office  provides  the 
resource  management  required  to  execute  effectively  the 
RDT&K  program. 

The  Director  of  Plans  and  Programs  is  responsible  to 
the  VFHRI,  C.ommaiider  for  the  proper  operations  of  the 
Plans  and  Programs  Office  and  hears  staff  responsihilitv 
for  the  Laboratory  Headquarter  s  mission  in  plans  and 
documentation,  operations,  programs,  and  financial 
management.  The  Director  serves  as  a  member  of  the 
OPt;  and  the  C.POF.O. 


ANALYSIS  AND  EVALUATION  OFFICE 


Dr.  Robert  A.  Bottenberg 
Director 


The  Analvsis  ami  Kvaluatimi  Office  develops  cost  and 
henefil  analysis  techniques  and  provides  consulting 
services  regarding  the  design  <d  a  research  and 
development  lHxl>)  i/ivesl/nenl  strategy  lor  the 
l.aboratorv.  These  activities  are  categorized  under  three 
interrelated  areas: 

a.  Ilrnrfil  tnalv.sr.s  and  Portfolio  Srlrrlion.  The 
development  of  analytical  cost  and  benefit  analysis 
techniques  and  procedures  is  a  prerequisite  to  the  actual 
evaluation  of  proposed  rlXD  resource  allocation.  The 
analytic  procedures  will  establish  a  theoretical  framework 
for  weighting  the  criteria  that  will  be  used  in  the  R&D 
portfolio  selection  process.  The  validation  of  models  used 
to  describe  the  multiple  criteria  nature  ol  project  selection 
decisions  is  an  important  part  of  this  methodological 
dev elopmen!  effort. 

b.  Suhthrusl  f/or/e/ing.  Vi  ork  How  models  are 
prepared  and  estimates  are  obtained  regarding  program 
dollars,  program  duration,  program  manpower 
requirements  and  program  success  probabilities  for 
AFIIRL  technical  sublhrusls.  C.ompuler  simulations  are 
then  used  to  estimate  the  probabililv  ol  various  outcomes 
and  to  identilv  critical  paths.  The  computer  simulations 
often  highlight  the  need  for  changes  in  the  si|bthrust 
architecture.  Thus,  this  is  an  iterative  process. 

c.  S/H’iial  Slu<lirs.  Kconomic  and  cost  analvsis 
studies  of  proposals  for  new  efforts  are  conducted  on 


request.  The  objective  is  to  provide  information  that  can 
be  used  to  help  aid  decision-makers  in  choosing  among 
alternative  programs  and  in  planning,  allocating,  and 
controlling  resources.  During  FYBI.  the  Analysis  and 
(evaluation  Office 

(1)  Assisted  in  providing  overall  guidance  for 
implementing  Air  Force  and  AFHR1.  economic  and  cost 
analvsis  policies. 

(2)  Developed  techniques  and  procedures  for 
estimating  program  resource  requirements. 

(3)  Identified  cost  data  needs  and  devised  cost 
information  systems. 

(4)  Evaluated  research  plans  for  use  of 
appropriate  economic  and  cost  analysis  methodologv. 

(.">)  Conducted  special  analvses  assessing  the 
cost-effertiveness  of  Laboratory  research  results  and 
recommendations. 

One  specific  tool  which  the  Analysis  and  Evaluation 
Office  uses  to  obtain  quantitative  statistical  summary 
information  on  subthrust  efforts  is  the  Risk  Information 
System  for  Cost  Analysis  (HISOA).  This  is  a  svslem  that 
performs  Monte  Carlo  simulation  ol  a  network  model 
representing  the  project,  thereby  enabling  the  analyst  to 
observe  the  statistical  performance  of  the  simulated 
project  hundreds  of  limes  before  recommending 
dedication  of  resources  to  the  actual  project. 

Interactive  software  for  Aenture  Evaluation  and  Review 
Technique  (A  ERT)  is  being  developed  so  that  analysts  in 
the  Office  of  Analvsis  and  Evaluation  will  have  access  to 
this  analvlical  tool  in  the  near  future.  A  ERT  is  similar  to 
RISC  A  in  that  it  performs  Monte  Carlo  simulation  of  a 
network.  It  is  more  powerful,  however,  in  that  it  prov  ides 
the  analvst  with  access  to  many  more  of  the  commonly 
used  statistical  distributions  in  the  model  building 
process.  It  also  allows  greater  flexibility  in  establishing 
interrelationships  and  dependencies  among  various 
elements  of  the  model. 

The  Director  of  Analvsis  and  Evaluation  is  responsible  to 
the  AFIIRI.  Commander  for  the  proper  operation  of  the 
Analvsis  and  Evaluation  Office  and  hears  staff 
responsibility  for  the  Laboratory  Headquarters'  mission 
in  analvsis  and  evaluation  ol  planned  and  ongoing 
research,  development,  lest,  and  evaluation.  The  Director 
serves  as  a  member  of  the  Corporate  Planning  Croup  and 
of  the  Corporate  I’lanning  Croup  Executive  Committee. 
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APPLICATIONS  AND  LIAISON  OFFICE 


Colonel  Vt  illiani  C.  DeBoe 
Director 


The  \ppliealions  and  Liaison  Office  is  charged  with 
facilitating  the  introduction  of  RDT&K  end  products  into 
operational  use.  Such  efforts  are  directed  toward 
improving  the  relationship  between  researchers, 
sponsors,  and  users  of  end  products  bv  encouraging  closer 
coordination  from  the  initial  determination  of  a  problem 
through  the  implementation  of  a  product.  The  Office 
manages  the  HDT&K  utilization  tracking  program  which 
assesses  the  degree  of  user  satisfaction  with  Laboratory 
products.  The  \pplicalions  and  Liaison  staff  evaluate 
Independent  Research  and  Development  (IR&D) 
technical  plans  of  private  imlustrv.  collect  external 
evaluations,  and  conduct  on-site  project  evaluations  of 
IR«D  performed  at  \KIIRI.  designated  firms. 

The  \pplieations  and  Liaison  staff  advise  the 
l.aboratorv  Lommandcr  and  inform  Division  Ohiels  on 


user  acceptability  and  implementation  ol  HDTitl.  end 
products.  Further,  the  staff  conducts  follow-up  analvscs 
of  l.aboratorv  RD’I'XK  with  user  groups  to  assess  specific 
successes,  failures  and  lessons  learned.  Public  Law  'Hi- 
IRO  mandates  that  the  office  track  and  report  on  all 
\  I’ll  III.  projects  that  could  have  an  impact  on  civilian 
HxD.  linallv.  the  oil  ice  publicizes  the  Lahoratorv 
research  program,  specilicallv  through  publication  ol  an 
annual  report,  newsletters,  and  inlormalioual  livers  and 
brochures. 

The  Director  of  Npplications  and  Liaison  is 
responsible  to  the  Lahoratorv  (nmimandcr  for  the  proper 
operations  of  the  office  and  bears  staff  responsibility  for 
the  l.aboratorv  Headquarters'  mission  in  RDT&K 
applications  and  liaison.  The  Director  serves  as  a  member 
of  the  CRD  and  the  C.I'DKC.. 
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AFHRL  RESEARCH  AND  SUPPORT  DIVISIONS 


Colonel  Tyree  H.  Newton 
Division  Chief 


MANPOWER  AND  PERSONNEL  DIVISION 


'ft  ith  the  anticipated  decline  iri  the  service-eligible 
population  during  the  Dibits.  one  of  the  major  problems 
facing  the  Air  Force  today  is  manning.  To  alleviate  this 
projected  manpower  shortage,  the  Manpower  and 
Personnel  Division  has  initiated  a  research  program 
designed  to  improve  wavs  to  attract  the  most  qualified 
individuals,  oplimallv  assign  them  where  lliev  will  be 
most  productive,  and  retain  a  sufficient  number  in  the 
career  force  to  meet  operational  requirements. 

To  support  the  Division's  major  thrust  area,  i.e.. 
manpower  and  force  management,  research  is  conducted 
to  develop  management  tools,  procedures  and  associated 
technologies  to  improve  procurement,  selection, 
classification,  utilization,  productivity., and  retention  of 
Air  Force  personnel.  Results  of  this  research  provide  a 
substantive  basis  for  personnel  decisions  in  all  phases  of 
the  military  life  cycle  to  maximize  the  utilization  of  talent 
and  to  insure  that  manpower  resources  are  allocated  to 
maximize  (he  return  of  personnel  investment. 

Matching  the  right  person  witli  the  right  job 
requires  job  analysis  and  individual  qualification 


assessment.  Ongoing  research  includes  the  development 
of  aptitude  and  interest  measures:  methods  lor  collecting, 
aualvziug  and  modeling  occupational  information:  and 
establishing  physical,  aplitude.  experience,  and  education 
requirements  lor  specific  jobs.  I  lie  Division  also  meets 
research  and  development  requirements  for  the  Armed 
Serv  ices  \  oealional  Aptitude  Malterv  to  support  Airforce 
single  managership  of  the  tri-service  hatlerv. 

The  Division  lias  developed  a  computer-based 
person-job  match  system  that  has  been  operationally 
integrated  in  the  Air  Force  Recruiting  Service 
1‘rocureiueut  Management  Information  System.  This 
system  computes  applicants  best  job  options  bv 
comparing  their  interests  and  abilities  with  those  of  their 
contemporaries  and  Air  force  needs.  Recruiters  indicate 
that  the  system,  in  matching  the  applicants  abilities  and 
interests  and  the  Air  Force  needs,  virtually  guarantees 
placing  "tlie  right  person  in  the  right  job." 

In  order  to  maintain  sufficient  quantity  and  quality 
of  personnel  in  the  career  force,  the  Division  i-  also 
conducting  studies  to  improve  personnel  utilization,  job 
satisfaction,  productivity.  Workgroup  effectiveness,  and 
career  motivation.  In  addition,  efforts  Inward  the 
development  of  measures  of  job  performance  have  led  to 
the  development  of  a  perlormance  appraisal  system  lor 
Air  Fori  e  civ  ilian  personnel. 
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Dr.  \aucv  t.uiun 
l  ei  linteal  f  hrei  lor 


OPERATIONS  TRAINING  DIVISION 


('.olont'l  Richard  (  Needham 

I  >i\ » s i o 1 1  (  Jiief 


Respniisibililv  for  resi'arrli  and  if ev el o|tm<*n  1  in 
llv  me  training  lechnologv  f or  die  \ i r  Force  Human 
Resources  l.aboralorv  resides  with  die'  Operations 
I  raining  Division.  This  Division  dev rlo|i>.  icsis  and 
evaluates  existing  and  newlv  developed  hardware, 
programs.  procedures,  and  techniques  lor  improving  all 
phases  of  flying  training  programs.  The  Division  is 
collocated  with  the  \ir  Training  floiuinand  (ART  at 
Williams  \FB.  Arizona,  and  has  an  operating  location  at 
I -it ki-  \FB.  Vrizona.  with  the  Tactical  \ir  Inmimaml 
(T  Ml).  I  he  Division  facilities  are  accessible  to  the  \ir 
Force  living  commands  (  \TF.  T\d.  Militarv  \irlift 
hoimnaml.  and  Strategic  \ir  (.ommand)  and  serve  the 
Navy  and  \rinv  as  well.  The  dose  proximity  to  the  l.uke 
Instrumented  \ir  Fnmbal  Maneuvering  Range,  Tactical 
Fighter  Weapons  denier.  and  \ir  Force  Flight  lest 
•  enter  enhances  its  interlace  with  the  operational 
con.  munilv . 

I  he  thrust  of  the  Operations  Training  Division  s 
activities  is  oriented  toward  air  comlial  tactics  and 
training.  I  lircc  major  components  arc  involved: 
engineering  simulation  lechnologv:  the  comlial  mission 
ir.nner:  and.  air  comlial  training  research. 

I  lie  \dvanced  Simulator  lor  Pilot  Training  (  \SI’T) 
simulates  V-Dtand  I  -  l(i  aircrall.  This  capaiiililv  enaiiles 
the  Division  lo  conduct  research  in  a  broad  spectrum  ol 
areas  of  interest  to  the  tactical  lighter  coinuiunitv .  These 


include  delining  Simulation  equipment  and  techniques 
which  mav  lead  to  improved  training  tr.iii'ler  and  better 
operational  simulators.  In  addition,  since  I  In-  simulator  e 
ion  I  igu  red  with  I  rout  line  f  igb  ter/at  lack  aircrall. 
additional  research  in  evaluating  the  utilitv  ol  lulure 
aircrall  modilicalioos  and  unique  sensor  components  can 
be  conducted. 

I  lie  Division  is  conducting  research  in  living  skill' 
maintenance  and  rcacqiiisilnm.  low-level  navigation,  air- 
to-air  refueling  requirements,  air  combat  maneuvering, 
air-to-ground  continuation  naming,  operational  test  and 
evaluation,  and  \  - 1 1  >  and  F-lli  svllabtis  devidopuieul. 
Research  efforts  also  include  simulator  visual  and  force 
cue  requirements  and  dev  elopmenl  ol  ad  v  a  need  simulator 
hardware  sv stems.  The  combat  mission  trainer  concept 
utiliz.es  liber  optic'  and  hel  met  -  moil  n  led  displavs 
packaged  in  a  transportable  svsteui  that  will  provide 
tactical  training  at  the  squadron  level.  The  Division  is 
currently  engaged  in  the  development  ol  special  fuiiclion 
trainers  using  video-disc  and  microprocessor  lechnologv 
w  huh  will  prov  ide  part -task  training  in  a  w  idc  v  arid  v  ol 
settings. 

I  he  Division  has  initialed  research  eflort'  to 
investigate  pilot  performance  In  simulated  ho-tile  hich- 
thre.vt  environment'.  Research  cflorts  to  date  include 
determining  pilot  performance  in  hostile  situations, 
impacts  of  programmed  threat  prolieienev.  cliall.  and 
Fleclronic  <  amnlermea'iires  protection.  Refinement  ol 
these  simulation  efforts  will  have  a  major  impact  on 
increasing  \ir  Force  readiness  hv  improving  training  lor 
hostile  llighi  regimes  in  the  high-threat  environment. 
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Dr.  Milton  Wood 
Technical  Director 


II. 


LOGISTICS  AND  TECHNICAL  TRAINING  DIVISION 


Colonel  Donald  C.  Tetmeyer 
Division  Chief 


The  prime  objective  of  this  Division's  thrust  area  is 
to  provide  the  technology  to  ensure  effective  and  efficient 
support  of  Air  Force  operations.  This  support  includes 
planning  and  management  of  both  materiel  and  human 
resources.  Special  attention  is  devoted  to  maintenance. 
Also  included  as  an  objective  is  the  technology  to  ensure 
effective  team  performance  in  ground-based  systems. 
The  area  consists  of  three  interrelated  sub-thrusts:  (a) 
Combat  Logistics:  (b)  Technical  and  Maintenance 
Training;  and  (c)  Crew.  Croup.  Team,  and  l  nit 
Performance  and  Training. 


The  first  sub-thrust  pertains  especially  to  the 
logistics  aspects  of  Air  Force  weapon  systems.  It  includes 
technology  to  improve  maintenance  diagnostics, 
technology  for  integrated  logistics  support  of  weapon 
systems,  improved  techniques  for  planning  maintenance 
and  logistics  for  combat  environments,  and  technology 
for  automating  logistics  elements  such  as  technical  data. 

The  second  sub-thrust  pertains  to  technical  training, 
with  special  attention  to  training  maintenance  personnel. 
A  new  system  is  being  developed  for  job-site  training  and 
proficiency  certification.  Work  is  continuing  in 
technology  for  maintenance  simulation  and  in 
transitioning  developed  technology  for  computer-based 
instruction  to  extensive  use  in  the  Air  Force. 

The  third  sub-thrust  is  aimed  at  improving  the 
performance  of  non-flying  crews,  groups,  teams  and 
units.  Special  attention  is  being  given  to  teams  involved 
in  command,  control,  and  communication  systems 
because  of  the  pressing  current  needs  for  improvements 
in  those  systems. 

R&D  investment  in  the  area  of  these  sub-thrusts 
promises  unusually  high  payoff.  The  potential  to  reduce 
cost  and  increase  weapon  system  supporlabilily  is  high 
because  this  area  of  technology  is  quite  underdeveloped 
and  initial  big-step  improvements  can  be  made.  The  sub- 
thrusts  have  been  the  subject  of  unusual  high-level 
interest.  Special  scientific  and  operational  study  groups 
have  stressed  the  need  for  increased  R&l)  in  the  sub¬ 
thrust  areas. 
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Dr.  Ross  Morgan 
Technical  Director 
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TECHNICAL  SERVICES  DIVISION 


Ll  Col  wendell  Anderson 
Division  Chief 


The  Technical  Services  Division  plans,  allocates,  and 
controls  facility  and  manpower  resources.  The  Division 
directs  the  scientific  and  technical  information  program, 
including  the  technical  library,  to  meet  the  information 
needs  of  scientific  and  technical  personnel  in  managing, 
monitoring,  and  conducting  Research  and  Development 
(R&D).  Further,  the  Division  provides  a  full  range  of 
technical  editorial  services,  plans  and  directs  the 
recording  of  the  corporate  history,  provides  staff 
administrative  services,  and  serves  as  the  local  point  with 
supporting  organizations.  The  Division  develops  data 
liases,  maintains  data  files,  and  operates  the  computer 
system  to  support  the  Research.  Development.  Test,  and 
Kvalualion  activities  of  the  l.ahoralorv:  and  provides 
project  analvsis  and  computer  programming  support  to 


the  other  Divisions  of  the  \ i r  Force  Human  Resources 
Laboratory. 

The  Chief  of  the  Technical  Services  Division  is 
responsible  to  the  Laboratory  Commander  lor  the  proper 
operations  of  the  Div  ision  and  serves  as  a  member  ol  the 
Corporate  Planning  Croup  and  ol  (he  Corporate  Planning 
Croup  Executive  Committee. 

The  organizational  elements  within  the  Technical 
Services  Div  ision  are  the  Technical  Editing  Oil  ice. 
Scientific  ami  Technical  Information  Office.  Executive 
Support  Branch.  Computer  Operations  Branch.  Computer 
Programming  Branch,  and  Management  Information 
( ienler. 
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TOTAL 


5  2 
7  2 
236 


PERSONNEL  TYPE 


ACADEMIC  DEGREES 


^v'v ,HV  v  i 


175 

SCIENTIFIC 
& 

ENGINEERING] 


84 
SUPPORT 
24% 

101 

TECHNICAL 
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FISCAL  HIGHLIGHTS 


FUNDING  SUMMARY  <*1000  > 


LABORATORY  DIRECTORS  FORD 

RESEARCH  6.1 

EXPLORATORY  DEVELOPMENT  6.2  |  10,865 

ADVANCED  DEVELOPMENT  6.3 
t€£  TRANSFERS* 


tl  1 3  r-3 


TOTAL 


FY  78 

FY  79 

FY80 

FY  81 

450 

720 

702 

580 

1,278 

1,324 

1,584 

1,330 

10,865 

15,680 

15,185 

18,181 

9,448 

4,  590 

3,595 

4,839 

953 

2,095 

4,210 

3,570 

22,994 

24, 409 

25,276 

28,500 

INYKSTMKNT  STRATKCY 


\>  a  ronsrt|urnrr  ot  our  mis-mii.  \  III  HI  r|  f  mt»  ami  prod  ml-  dirrrl |\  imparl  all  I  umt  moat  arra*  of  i  In-  \  u  I  m  it*. 
I  hrrr  art*  unlimilrd  po--ihilit  ir-  lor  ihr  application  « >1  tlirsr  irrlimdo^ir-.  <  aniijM’l  mj;  drinand-  in  lilt*  lari*  « »t  iv-mircr 
must  rain l-  makr  il  imprraliv  r  to  prior  il  i/t*  t  In*  a  Moral  ion  ol  a\  ailahh-  MU  Hi .  rrsoti  nr>.  \  n  nu  rsl  inrni  -I  rait**!\  i-  hr  mg 
drvrloprd  in  whirli  projtvt  srlrrlmn  ami  program  rmphasK  art*  drirrimnrd  on  raimnal  i j ti ;i n  1 1 1 ;< 1 1 \ «*  jirouinl*.  I  hr 
polrnlial  lor  arh  irving  torri*-iiiiilli|ilit*r  rtlrrl-  i-  a  primipal  rumponrni  pi  id  inf*  llu*  dr\ rlopiiinii  of  tin-  mvr-ioirni 
stralr$»\ .  I  ivlinoltijiifs  w  hifli  appear  to  hav  »•  order -ol  -  mapnhidr  imp  I  it  a  l  mu-  lor  iom*  In  1 i  \  mr--  will  hr  v  ipinm-lv 
-outfit  mil.  ami  rrsourrrs  applied  lit  surli  etlort-.  Xltrnlion  will  also  hr  given  to  at ionlahiliix  mn-idrral mu-  of 
terhimlogv  |irodiirl>  in  the  t)t*M*lo|iim>nl  ot  our  m\ e-t  im*nt  ’-tralrgv .  Il  i>  M  IIHI.  jioln  \  lo  a|i|il\  1 1  -  j\ ailahlr  rr-otirre-  lo 
project-  ami  programs  w  liirh  ha\ t*  lirrn  rrtpir-lrd  h\  ami  roorii malt'd  with  i  ii'iniiirr-  w  ho  art*  uliimairl v  rr-pon-ihle  lor 
implemt'nling  ire  linolgv  <lt‘M‘lo|»mriit .  \\  »•  recognize  that  cultural.  orgaui/ul mnal.  ami  pnlirv  hairier-  ran  inhibit 
dev  elopmriii  ami  iiiipItMiieulafion  of  innovation. 

lilt*  time-lag  between  tilt*  rouerpliou  ot  a  hriirlnial  m*\\  iiira  ami  it-  atio|>lmu  i-  oflrii  i  on-idrrahlr.  I  hr  Hattrlb* 
i  oluinhu-  laboratories  documented  tin*  amount  tit  tmir  recpnrrd  tor  Irn  innovation  prorr— r-.  product-.  or  Irrhiinjur-  to 
mow*  trout  point  ot  ronrriilion  to  ilir  point  tit  arl uali/.ai mu  in  terms  ol  acceptance  in  1 1 n ■  mat  k »* i plart*.  I  hr-r  product- 
included  1  lie  heart  parrmakrr  whirli  look  i-  sear-  to  rrarlt  realization:  hvhnd  rorn  wltirlt  rrt|utn*il  J  »  vrur-  o| 
mrutialion:  ami  tilt*  video  tape  recorder  whit  It  wa-  markrlrtt  in  -i\  \ear-.  Tin*  average  Ian  in  knowledge  uiili/ainui 
among  these  it*ii  innovations  wa»  \ear-.  I  hough  tin  cun-rijurmr-  ol  -rirnlitu  development  Ian  an*  unlori unatr 

enough.  thev  art*  eo-opounded  l»\  tioslililv  ami  mrrt  resi-ianrt*  to  change  whirli  an-  uoi  uoroniinmi. 

With  fiiis  in  virw.  if  will  lit*  MIIHI.  pidirv  to  inve-t  a  -igmtieanl  Irariioit  ol  it-  di-eretmiuirv  rr-oune-  in  tin* 
dt>\ t*lopim*nl  of  a  rrsrarrh  ami  teehnologv  hast*  whirli  i-  not  roniingriii  upon  tin-  prior  cunrdmat ion  ol  potrntial  u-cr-. 
^nhin  tills  group  tit  ill \ estnienls.  it  will  hr  MUHl  polirv  to  -rt  asicir  -onir  re-otirre-  tor  pru|rrls  whirli  would  not 
ot  hrrw  ise  hr  Mipportrti.  Phis  approat'it  i-  bused  on  thr  otisrrval ton  ilia*  -mm*  ol  ihr  nm-l  -ijin it  n  ant  and  f  ar-rrat  h t n 
rt'sujts  of  rt*st*arrli  and  tlrv rlopniriil  tiavr  rnmr  Irom  -riem  it  ir  rttorl-  whirli  wrrr  iirithrr  -uppnrtrd  nor  rem-iderrd 
feasible  wit  tun  lilt*  -rientiiif  rnv  iron  men'  «»t  ihr  limr.  1  hr  polrnlial  lor  dramatic  iinprov  rinm  i-  in  torrr  rttrrliv  rne-- 
justifies  tin*  in v f-t mt'n t  ot  re-nurre-  in  a  limiird  numtirr  ol  -m  il  project-. 


DISTRIBUTION 
OF  FUNDING 

FY  81 


FUNDING  BY  DIVISION 
ALL  SOURCES 

FY  81 


EXPLORATORY 

DEVELOPMENT 

64% 


6.1  RESEARCH 

LABORATORY 
DIRECTORS 
FUND 


INTERSERVICE 
TRANSFERS  & 
REIMBURSABLES 


OPfcRffflONSfr 


=  AIR  COMBAT  TACTICS  AND  TRAINING 

%  MANPOWER  AND  FORCE  MANAGEMENT 

^  WEAPON  SYSTEMS  10GISTICS.  MAINTENANCE,  AND 
'  TECHNICAL  TRAINING 


140 


AFHRL  PUBLICATIONS 


Something  new  lias  Inin  added  In  I  lit*  laboratory  s 
technical  applications  program.  Iffoclivo  I  Mareli  I'fHi. 
\K11KI.  began  processing  two  new  kinds  of  reporting 
documents  in  addilinn  to  the  Technical  Report  ('I  K):  i.e.. 
Special  Reports  (SR)  and  Technical  Papers  (TP). 

The  Special  Report  is  specifically  directed  toward 
users  id  research  and  development  findings  and  contain 
recoin inendat ions  for  iinpleinenlatinn  based  on  these 
findings.  Such  a  report  is  issued  on  completion  of  work  in 
response  to  a  Rei|tiesl  tor  Personnel  Research. 
Teehnologv  Need,  or  Logistics  Need  hut  tnav  also  he 
issued  at  other  times  when  management  deems  it 
appropriate.  The  intent  is  to  provide  a  report  that  is 
shorter  than  the  usual  IK.  that  speaks  in  non-leclmical 
language.  and  that  emphasizes  results  and  applications: 
i.e..  what  AMIRI.  has  found  that  will  help  the  user  solve 
current  or  anticipated  problems. 

The  Technical  Paper,  like  the  TR.  is  directed  more 
toward  the  research  and  development  commonilv  hut.  in 
general,  is  less  rigorous  than  a  TR.  Vi  bile  it  tnav  he  ol 
extreme  value  to  some  researchers,  it  tnav  not  have  the 
wide  audience  that  a  TR  does.  Some  examples  might  he 


professional  papers  presented,  briefings,  technical 
memos,  bulletins,  notes  or  working  papers  having 
permanent  value,  lessons  learned,  computer 
documentation,  and  concept  papers.  I  lie  intent  is  to 
preserve  information  that  has  long-term  value  hut  that, 
due  to  its  limited  audience,  tnav  not  jtislilv  the  eosliv  and 
time-consuming  processing  requirements  that  the  usual 
TR  entails. 

The  TR  will  continue  to  he  published  as  usual.  It 
serves  a  vital  need  lor  both  the  research  and  development 
and  user  communities.  However,  these  two  additional 
categories  ol  reports  meet  some  special  needs  that  the  TR 
svstem  did  not. 

Ml  three  kinds  of  reporting  documents  are  available 
at  the  Defense  Technical  Information  ( ’enter  for  qualified 
users  and  at  the  National  Technical  Information  Service 
for  the  general  public.  These  reports  are  announced  in  the 
ieehniml  tbslrucls  liitllelin  and  the  (lovernmenl 
Reports  Innouneeinents  ami  Indexes  published  hv  the 
two  organizations,  respectively.  Tltev  will  also  be 
announced  in  the  annual  MTIRI.  bibliographies. 
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I  NCLASSIKIKI)  TECHNICAL  REPORTS  DISTRIHITEI)  IN  FV  81 


Mill'l  l.  \\  .  F.  (oinpulerizeil  alporillims:  I  valuation  <>/ 
( apahililx  In  /irmliil  pradualion  /rum  hr  Tone 
traininp.  MIIKI- TK-WMi.  Ml -Mi'll  III.). 

Mlbrr.  k.  F...  X  Semple.  17  \.  lirereii  truinin p  denies: 
l  ife  eyrie  nnl  and  uurlli  of  ownership.  \  h  1 1  HI I  K-8II- 
:u.  Ml-  M)«)|  TO l. 

Barlow.  K.  M.  Iniwliili’il  In  hltoproph \  o/  llir  Ur  I  one 
Human  l{esourves  lahorutorx  Teilnueal  lieporls  — 

/<>7'l.  MIIRI.-TR-8I-I.  Ml-  \IOJ  HI  I. 

<  alii  ro.  F.  F...  Hiii'Iit.  I  .11..  I  .a  id  law.  ( .7  I  >..  kos\.  IF  \\  ..  X 
I  .Honor.  I,.  T.  Inlri'rnlril  'tin  ll  hi  lion  evaluation  model 
prolotyjie  (ISI  U-I’)  i>l  l/io  lir  lorn '  manpati or  nml 
personnel  system:  Overview  anil  sensilivilx  i  nu  I  \  sis . 

MIIKI. -TR-KI-I7>.  Ml-  MIM  IKi.'i. 

Faro.  I’.  W  ..  S 1  u ■  1 1 1 1 1 1 1 .  .1.  IF.  X  Spears.  W.ll.  I irereu 
traininp  i/mciv  (  lilizalian.  M'IIBF-TK-8(I-!F>.  Ml- 
M>')7>  (171. 

Harson.  IF  I  ..  Frinl>rrj>.  j..  X  Blolia.  Vi .  I  .  /  itpiid  <  rystal 
Ill’ll  I  lull  <■  i  alar  projector.  MIIKI. -TK-8ll-<>2.  \  I )- liO.  >0 

join.. 

Fasrin.  \\  .  F..  X  Bornardiii.  IF  .1.  C.aurl  vases  relevant  i<> 
I’m  plm  man  I  derisions:  In  naln  led  hihliopraph) . 

m  nm.-TR-Bii-n.  Mi-mi'.')  ::>:>i.. 

Fierliinelli.  F.  I  ..  Harmon,  k.  IF.  kollor.  IF  V.  X 
knllonslelle.  J.  IF  li rial ire  rail  anil  traininp 
effectiveness  of  tin1  tillH.I  three-dimensional  simulator 
anil  actual  eipi  i  pm  en  l .  M  IIKI.-  TK-8H--  I.  Vll-MI'H 
81  IK. 

<  il\  mor.  S.  .1.  till  ani  ril  multiple  processor  coafipuration 

sillily.  \FIIKF-TR-80-  l.'F  Ml-\IIH  'H'l. 

Flwner.  S.  J.  Sofia  are  parhhoninp  schemes  jar 
advanced  simulation  computer  systems.  M  IIKI.- IK- 
811- I.MIX  II).  M)-\ll'l(i  187  X  MI-MI'K)  loll. 

Dawnporl.  F.  I...  Freon.  J..  Soars.  \\  .  F...  III.  X  Fnf'lor.  II. 

F.  liefinemenls  ami  raliilalian  lestinp  of  human 
ojH’ra tor  per/ormam e  I’mulatnr  (IIOl’l  ).  M  IIKI.- 1  R- 
Hl-.'i.  Ml-  \ll‘»7  I  10. 


Ilrmpsr).  .1.  IF.  X  Fast.  .1.  F.  /  il.eliliooil  linn  lion 
I’slimah’il  (II II)  ninih'l:  I  lilit\  in  tin-  ilm  elopmenl  of 
an  I’tilislmi’nl  slamlaril.  M  IIKI.- I  K-8IM)  i.  Ml-MI'>> 

<)y>. 

Henson.  IF  W  .  hum  Iraininf::  literature  mini  anil 
annntali’tl  Inldiopruphx.  M'HKI.-'I  R-8II- III.  Ml-\ll'l'l 

'I'M. 

llrSpanlz.  .).  17.  Bomlor.  M.  IF.  X  MoNamara.  V  M. 
T'liplit  Iraininf:  simulator:  Surface  lexturinp  no  pseudo 
random  noise  null's.  M- 1 1 KF-  I  K-8II- 1  .F  Ml- Mi'll  ..FI. 

Fddowo.  F.  F...  lloM.no.  .1.  (7.  I’iorro.  IF  .1..  Knlianks.  J. 
I...  l.\on.  IF  IF.  killion.  I  .  IF.  X  Niillmcwr.  IF  I  .  Shills 
maintenance  and  reai  auisition  Iraininf:  research 
propram:  Tat  Inal  hr  (ommanil  find  i  m  i  na  rx 
•‘valuation.  \ Fll KF-TK-8II- 17>.  Ml-\(l«)7)  8_’(.. 

Flworlli.  F.  Inslrui  tor/operator  display  evaluation 
mrihotls.  M;IIKF-TR-7'»- 1 1 .  Ml-  \(l')7  _’<I8. 

Fiiisluen.  k..  X  Fid  wards.  .1.  (F.  Jr.  longitudinal  ef/ecls 
ofjnh  thunpe  upon  interest,  utilization  and  satisfaction 
attitudes.  MllRH-TK-7<>-7:F  Ml-MI'M  7'iF 

linsluen.  k..  Mailliows.  F.  V.  X  l’o|io.  W.  IF 
Mil  no  pent  e  n  1  enpineerinp  leant  apptii  illion  oj  a /fiver 
praile  reipiirements  method.  M  IIKI  -  I  K-8ll-.il).  Ml- 
MI'l.J  7)118. 

I  olo\.  J.  I’..  Jr.  Occupational  analysis  tcelinulopx : 
l:\pandnl  role  in  development  of  eo  st-effeelive 
mainlenonee  s\slenis.  \F II II F- I  K -8(1-. FI.  MI-MI'IJ 

. ) .  >  i . 

Friedman.  IF.  Sioinlierj;.  \..  X  Koo.  M.  J.  Ulaplive 
test  trip  ivitliout  a  eontpuler.  MIIKI. - 1  K-8(l-()(i.  MI¬ 
NI  >07  .FVF 

Flas};nw.  /..  Simkins.  M.  I...  X  Fuerrieri.  .1.  \.  Job 
per/ornianie  appraisal  system  traininp  propram. 

\FIIKF-TK-8(i-7)().  Ml-  Mi'll  .18(1. 

For  low  >k  i .  .1.  •  7.  Flasior.  J.  \F.  Bristol.  M.  \..  I'rnoli.  .1. 
17.  X  Karan.  IF  \.  Dipt  la  I  avionics  information  system 
(DUS):  linpael  of  II  IIS  eontcpl  on  life  exile  east. 
M  IIKI  - I  K-81- 1(|).  Ml-  \o<»7  Fl'l. 


( .iicliiu -ki.  .1.  (...  (ilasit-r.  .1.  M..  lirislul.  M.  I'rurli.  .1. 
I  ..  A  llar.in.  II.  \.  Ihjiilnl  m  inn ns  111/11111111  linn  s\'lein 
it)  IIS):  lin/mtl  of  It  IIS  cnncefil  nil  life  cwle  cn >/  - 

mum  ru-Hi-mi).  \n-\(i'i:  i:t«. 

I.oiluu-ki.  .1.  (...  X  Itaran.  II.  \.  Digital  mimin' 
in/ornutliuii  '\'lmn  (It  IIS):  hfc  rule  I'osl  tiiijnict 
innileltn p  '\slrin  (It  I  l\l)  -  11  inn  nuyciin  l  overview. 

M  I1UI  -Tll-7'i-di.  M>  Jill. 

<>ra\ .  I  II..  <  !Iimm.  K.  k..  W  arnrr.  II.  I  (..  X  kiiliank>.  J.  I.. 
till  mill'll  /lijilit  m  in  11  In  tin I  tilizatinn  in  i-ll) 
conversion  mill  air-lo-surface  nlltit  I,  Irmniiif:.  M  lllll  - 

tii-8i>-2i>.  \i>-  \i»'m  dim. 

1  distal  son.  II.  I  ..  Malira.  H.  k..  I  .oil  sham.  \\  .  II..  X  Sajan. 
S.  lici  ursive  fiirri  ii'liiin  \ ysleni  fur  ficisuti-jnli  mulch. 

\11m1  i  n  :*»-«{.  \d-  \n*»n  i«»<». 

I lallorirk.  •  •.  II..  .N  I'riit'.  II.  I  .  Inrmul  njilnni'  mul 
firncurcmeii  I  0/  technical  nrdci'.  M  lllll. -TH-80- PI. 
Ml-  Ml'!')  I  18. 

Ilallrrirk.  (i.  II..  X  Prior.  II.  I..  Technical  order 

inana/tcmenl  mnl  in  ifuisilinn.  Mlllll  TH-8(l-.i(l.  M>- 

vii'i'*  Tit;,. 

Ilallrriik.  0.  II..  A  Priro.  II.  I..  Technical  order 

manafiers  reference  ilnta.  Mlllll. -TH-8(I-.’>I.  Ml-Ml'I'l 

Ila/rl.  .1.  T..  X  l-i  nsl  111-11.  K.  \nn-aircreiv  officer 

fin'll mil' :  Determination  11  /  crude  rei/iiirenienls. 

M'lllll.-TII-Ki>-ll.  \l >-  \o*>  m  .’8.1 

Itlrrn.  I).  II..  X  Kanlor.  .1.  K.  Inlrnilui  linn  of  11  omen  min 
I  linn  II  missile  njieruliniis.  \ I'l I K I .-’l  li -80-.">._>.  M>- 

\l)'»7  2<>,». 

I  in  hot  I .  H.  I...  X  l.rvinr.  .1.  M.  Ferce/ilunl-molor  mul 
infinitive  fierformant  e  lil'h  lintlrr\  /in  fiilnl  selection. 
MIIM.-TK-8II-27.  \ 1 1 -  \(M>  I  117. 

krlls.  M.  .1..  \\  on  lit  rill  "r.  I...  Ili'iinrsss .  II.  T..  \  mils.  |).. 
Ilarnrlirs .  S.  I  ..  liollon.  ,1.  (...  X  Kriil.  .1.  <7  hr  ennihat 
inniii-iii  I'riiif!  jierjnrmmue  iiirii'iiriniirnl.  Mlllll.  III- 

7't-l  \|I-\(I77  12'*. 


kinp.  (..  I..  X  \skrrii.  \X  .  II.  1 1  n  until  resources.  hifll'tn  S 
mnl  cost  j at  lor '  in  n  I'll  jinn  s\stcin  del  elofimenl : 

l  h  -ini  m  'll  11 1  inn  111  lln ■  /nil  'title  tlcvelojimen  t  fillil't'  0/ 
aircraft  s\  'lent  iti  ijlll'lhnn.  M  lllll  - I  11-8(1-. >2(ll.  M  I- 
Ml'ld  7.11. 

kinj;.  (..  I'..  X  \skrrii.  \\  .  II.  Iliiinnn  resoun  es.  htfiislti  s 
mnl  in'!  I actor \  in  n  I’ll /lint  s ystem  del  elofimenl: 

Demonstration  in  the  full  s cole  del elofimenl  phase  nj 
aircraft  s ystem  11  tijil  1  'i I n in  -  [fifiendixes  H  In  H. 

\l  IIHI  - TH-8(i-:._><ID.  M  >-  Mi'ld  7.12. 

k i  11  I.,  I'..  X  \skrrii.  W  .  II.  Iliiinnn  resources.  lofllstii ■> 

mnl  t  ost  /(/dors  in  iceupon  s ystem  del  elofimenl : 

\lelhndnlnf!\  mnl  ilntil  requirement'.  M  Hill.  111-8(1- 
2').  M>-  \(i').{  :i.‘»:i. 

kolli'iislclti'.  .1.  I’..  Sli'l I fii .  I).  \..  X  Laiiios.  J.  P. 
\l  nrnlerrn  1  tin  I /in  trrnf  nhe  s ystem  /nr  ennijiuter-liu'eil 
i  ii'lntrl  inn :  Hindu  nre  mul  'nf  Inure  dei  elofimenl. 

\l  IIHI.  I  H-«(i- 1 7.  \l>-  Mi'ld  *17  I. 

I  .Min .  I).  II..  I.iilianks.  J.  I...  killion.  T.  II..  NiiIIiiicmt.  II. 
T..  X  Kililmsrs.  I'..  K.  I'op-tip  iceufion-delnery 
inmieitrer:  I  se  n/  fiilnl  'el/-ii"e"inenl  dutu  in  11  flu l\  'l' 
0/  i  rilirul  eunijinnenl'.  \l  1 1 lll.-TII-811-.'l.l.  Ml-kd'M 
22'». 

Mafiarinos.  .1.  II..  X  ( .olrmaii.  I).  J.  It  ide  mifsle.  enlnr. 
ludufirn/iliii  infinils  njilies  di'filuw  \l'lllll,-TII-8(l-.’i.'l. 
Ml-  \ll«)(i  8'1(I. 

Maparimis.  .1.  II..  I.olcnmn.  II.  .1..  X  l.oin  zossski.  I  .  I.nu 
eii'l.  nidi'  uni'll'  mfinih  njilies  i  tsiutl  sxsleni.  M  lllll.- 
TH-8II-7)  I.  Ml-  \  lli.'i  .1(18. 
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